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MAIQUETIA AIRPORT 
VENEZUELA 


ASR-1 


= FIRST 

“LONG RANGE 
CIVIL RADAR 

IN 

SOUTH AMERICA 


Maiquetia Airport, Venezuela, is the site of the latest 


J 


z installation of the Decca DASR-1 civil surveillance 
radar. This key installation at one of the main staging 
centres on the air route between North and South 
America will be used to control dense air traffic 
of all types operating in and out of this first-class 


modern airport 


DASR-1 is a10cm., twin beam radar system specially 
designed to meet the exacting requirements of air 
traffic contro! authorities in congested and difficult 
regions, where jet and turbo-prop airliners are 
operating and where the risk of encountering small 


military aircraft must be guarded against 


DASR-1 is a high discrimination, high data rate 
radar with absolutely constant and gapless coverage 
through 360. Performance exceeds 100 miles at 
37,500 feet against a small airliner (ICAO standard 
10 m* target). 


DECCA RADAR LIMITED - LONDON ENGLAND 
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SPERRY answers the VTOL need 


As Prime Contractors on the automatic stabilisation and flight 
instrumentation system for the Hawker P1127 VTOL tactical 
strike aircraft, Sperry take pride that their contribution is 

both major and vital. They bring to bear the specialised 
experience of every kind of control problem, gained over half 
a century, on both sides of the Atlantic. 

Advanced projects like this keep Sperry in need of first-class 
men. The Company is currently engaged on navigation, 
guidance, and control problems for helicopters, as well as VTOL 
and fixed-wing aircraft. These offer long-term interest to 
electronic and electro-mechanical engineers and designers, on 
stable platforms, auto-stabilisers, auto-pilots and 
instrumentation. If you feel you would like to play a part in 


solving 


tomorrow’s problems | 
today 


... We invite you to discuss your place in projects of this 
nature with KEITH STONEMAN. Tel: BRACKNELL 1301 


S P E R RY Gyroscope Company Limited 


BRENTFORD (Middx.) BRACKNELL (Berks.) 
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In the automatic control and the 


fully automatic landing of aircraft, 


sMITHS lead the world. sMITHS 


Flight Control System is the only 


system in the world designed as 
a single entity to provide full 
automatic control through every 
phase of flight, including the 


Janding manoeuvre. sMITHs Flight 


Control System, including 


Multiplex autopilot, is specified for 


the de Havilland Trident when it 


enters service for BEA, In matters 


of flight control and 


instrumentation the automatic 


choice is SMITHS. 


The main pilot’s basic instrument display 
of the flight control systems reflects the 


layout of the central controller, thereby 


introducing a natural relationship between 


the two. The presentation shown here has 
been designed for the D.H. Trident and 


i the clear and posilti displays 
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have a down to earth 


Here is a brief factual report of smrrus achievements in this field up to the 


beginning of this year: 


SMITHS 
SMITHS 


SMITHS 
SMITHS 


NMITHS 


SMITHS 


SMITHS 


SMITHS 


KELVIN HOUSE, 
WEMBLEY 8888, 


The Aviation Division of S. Smith & Sons (England) Ltd 


have been making automatic pilots since 1933. 


designed and made the first British electrically operated 


automatic pilot. 


designed and made the automatic pilot used in the world’s 


first turbo-jet and turbo-prop airliners. 


automatic pilot (and associated equipment) is the heart of 
the world’s first fully automatic landing equipment 

to go into production. This is the ‘Autoland’ system, 

in the design of which smrrus collaborated closely with 
the Blind Landing Experimental Unit of the 

Royal Aircraft Establishment. The ‘Autoland’ system has 
been adopted by the Royal Air Force. 


automatic landing equipment has, in the last ten years, 
carried out more successful automatic landings than a// other 


known systems in the world added together. 


embarked five vears ago on a new generation of automatic 
pilots, designed to increase the safety factor to a level that 
will meet the stringent safety requirements that the 


civil air lines need for automatic landing. 


latest-generation automatic pilots will be the heart of the 
automatic system to be fitted in the de Havilland * Trident 
(under construction for BEA) and the Short * Belfast’ 
heavy freighter (on order for RAF Transport Command . 


Negotiations are in progress with other operators. 


automatic landing equipment has been ordered by the USA 
Federal Aviation Agency for evaluation tests in America. 


WEMBLEY, MIDDLESEX 
TELEX 25366 


WEMBLEY PARK DRIVE, 
GRAMS: AIRSPEED, WEMBLEY. 
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When you want to know who 


can supply aircraft material to the most exacting requirements — 
exemplified by this propeller blade forging, Europe's biggest so far 


When you want to know why 


leading aircraft constructors rely on Alcan Industries’ experience 
and manufacturing skill 


When you want to know 


the best production facilities are to be found, including a 4,000-ton 
stretcher for high-strength stress-relieved aluminium alloy plate, 
and the most powerful rolling mill in Europe 


When you want to know 


production is quality controlled at every stage, including ultra- 
sonic testing of plate or extrusions when required for primary 


structural components 


When you want to know 


unrivalled research facilities based on world-wide experience can 


offer you 


ALCAN INDUSTRIES LTD 


A member of the ALUMINIUM LIMITED OF CANADA group of companies 


AA A P 
MWIOKE Alloy 


BELFAST 
BIRMINGHAM vor 
) BRISTOL: hambers 


br GLASGOW: 73 treet, Govan SW 

93 + LEEDS Park Row eds 3362! - LONDON 
rne gtor * LUTON Bute 
ton 7364 * MANCHESTER nce treet 2. 


NEWCASTLE UPON TYNE: Newgat House, 
New t d ’ Castings & Forgings Sales Division 
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ALCAN INDUSTRIES LTD 


where British skill and experience 
work with Canadian aluminium 
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INSULATION 


Higher operating temperatures make life, and are ideal for all aircraft systems 


Refrasil blankets essential for all aircraft} involving high temperature air or gas. They 


systems ducting. Refrasil will withstand are backed by the unique Refrasil design, 


1000°C continuously delivery and after-sales services, plus the 


Refrasil insulation blankets and integrally continuous assistance of the Refrasil 


insulated ducting have an extremely long Technical Advisory Service. 


REFRASIL THE SUPREME LIGHTWEIGHT HIGH TEMPERATURE INSULATING MATERIAL 
The de-icing and de-misting systems of tne English 


ones tah —— are insulated with Refrasil light- Write for details to: DARCHEM ENGINEERING LTD. (British Refrasi! Div.) Stillington, County Durham, Stlilington 351, Telex: 58549 
ft blankets 
~ A MEMBER OF THE DARLINGTON CHEMICALS LIMITED GROUP OF COMPANIES 


An Essential Reference Book — The 1961 Edition of 


‘The Aeroplane’ Directory of British Aviation 


Incorporating ‘* Who's Who in British Aviation” 


A complete guide to aviation in the 
United Kingdom and throughout the 
British Commonwealth the current 


Principal Contents 


R.A.F. & Commonwealth Air Force Appointments 
Service Air Stations 


1961 Editionof this essential reference al 
book records the many changes Foreign Air Attaches 
which have taken place in Service _aenorsaete if Aviation Ministries and Authorities 
and CHE Avetion ease publication The British & Commonwealth Aircraft Industries 
of the previous edition. Ponmaetan | Air Transport Operators 


All sections have been revised and Airline Transport Pilots Licence Holders 

Civil Aerodromes in the U.K. 

International Aviation Authorities 

Aeronautical Societies 

Flying and Gliding Clubs 

The Aeronautical Press 

Air Training Centres 

Biographical Section with over 1,600 entries 


brought up-to-date and this edition 
is of special value and interest for 


the clear picture it affords of the new 
pattern of the Aircraft Industry fol- 
lowing the recent re-grouping of 
major manufacturers. Also listed 
are the many new appointments 
which followed disbandment of the 
Ministry of Supply and creation of 


584 pages. Size: 8} x 5} in. Linson Poards 


Price 35s. net. (By post 36s. 9d.) 


the new Ministry of Aviation. 


EMPLE 
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Temple Press Books: Bowling Green Lane, London, E.C.| 
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If they 


ever built it 


it would 


ou don't believe that this is the 
ter of tomorrow? *But you have to 
that virtually every British helicopter 
today is equipped with Teddington 
Because it’s a fact! Whatever the 
rs in aeronautical design, you can 
that Teddington will have a place 


*& T! iircraft illustrated is made up of two different operational aircraft. Can you identify t ? Check your answer below, 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 
MERTHYR TYDFIL - SOUTH WALES + TELEPHONE: MERTHYR TYDFIL 3261 


ndon Office: Colnbrook By-Pass, West Drayton, Middlesex. Telephone: Colnbrook 2202/3 lOLstae 
I B) rd) i 261 


Hydulignum PRESS TOOLS 
SAVE MONEY 
MAN HOURS 


Hydulignum, a densified laminate of great toughness and stability, 
is the ideal material for press tools and jigs because it is easily 
worked and can be drilled and tapped and routed with accuracy 
and finish comparable with steel—yet it is only one fifth the 
weight. It is impervious to oil, rotproof, and, of course, rustless. 


\ 


We maintain large stocks of Hydulignum in a wide range of 

thicknesses for immediate delivery to toolmakers. In addition 

h rvices of our design department are available at all times. 

Hydulignum-rubber press tools comprising drill, router, template and rubber PVC the se es Cu esig ep e 

ancien for pressing light o.T D. 710 A gauge 229 for aircraft wing componen 
ograph by courtesy of Hunting Aircrafe Ltd. Write for further details to 


HORDERN-RICHMOND LIMITED sristot ROAD GLOUCESTER 


have 
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flies into service soon 


The Avro 748, powered by two Rolls-Royce Dart engines, has 
been ordered by leading airline operators in four continents. 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James’s, London, S.W.1 
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Raids and Production 


4 We have arranged for the four volumes dealing with “ The Strategic 

, | Air Offensive Against Germany 1939-45” to be reviewed by 

| Air Marshal Sir Robert Saundby. Our plan is to publish his review 

| of this work by Sir Charles Webster and Noble Frankland (H.M. 
Staulonery Office) next week. 

But since the spilling of ink, in what will doubtless amount to whole 
oceans, has already begun in earnest, there are certain aspects on which 
it is to be hoped serious military critics and amateurs of the subject 
will keep their attention focused. We say serious, because it must not 
be forgotten that political decisions must always remain the target for 
attack by those of opposing political tenets and Sir Winston Churchill 
has never lacked for political opponents. 

One of the aspects we have in mind is the argument that the effect 
of a given raid must be discounted because within a certain period of 
time production was back to a high proportion of the pre-raid value. 
This, we should have thought, is an almost self-evident fallacy. First, 
how much higher would production have climbed if the raid had not 
taken place? Secondly, how many thousand man-hours were 
dissipated as a result of the raid? Such losses are in two parts, the 
obvious amount of production loss and the less obvious loss of effort 
needed to get production back to normal. 

In any stand-up fight, one must expect one’s opponent to pick 
himself up before he is finally knocked out. Equally, one must expect 

| production lines to be set up again after being smashed. 

Whatever Air Ministry histories may set out to prove, we do not 
believe that the War could have been won without the victories and 
sacrifices of Bomber Command 


Rising Sales Overseas 

Figures for World air transport operations take some time to collate 
and, in consequence, not until three-quarters of the way through 1961 
are the totals for 1960 available. These (see p. 444) show the upward 
trend continuing. The increases shown for the World figures, how- 
ever, are meagre in comparison with the figures totalled by the 18 


THURSTAN JAMES IATA companies operating across the Atlantic. The total number 
of passengers for these services shows an increase of almost 25% and 
| with hetes ihe increase in freight is up by almost 30 

Against this background the good news of export sales released by 
i the S.B.A.C. for the first eight months of this year justify considerable 
| - TEMPLE PRESS LIMITED satisfaction in our efforts. The total aircraft sales for the months from 
| paneer vctn in January to August, 1961, inclusive,are over £109 million which is at 


ROLAND E. DANGERFIELD 


31 


the rate of an annual total of £1634 million. The record year so far 
is 1959 with a total of £156 million 


¢ On A leading purchaser of British aircraft and powerplants is the 
BOWLING GREEN LANE, LONDON, E.C.1 West German Government. Thus the recent demonstrations of the 
TERminus 363 Blackburn Buccaneer on the Fifth Annual Air Day of the Luftwaffe 

P Telex 


have considerable significance. It might be unwise to attach too much 
significance to the fact that Blackburns were the only foreign aircraft 
\ Sul ee: ee eee ee company invited to send an aircraft to the display, but the appearance 
. of the Buccaneer at the show and its spectacular performance cannot 
help but prepare the very large number of German taxpayers at the 
a display for the idea that this machine could be a likely buy by their 
cke Government. 
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Matters of Moment 


Euro-American Supersonic Suggestion 


EVELOPMENT of two types of supersonic transport as 

collaborative efforts by the European and American aircraft 
industries respectively was suggested by M. Georges Hereil, 
president of Sud Aviation, in the course of the fourth Plesman 
Memorial Lecture (Delft, Sept. 22). The theme of the lecture 
was co-operation within Europe for research, development and 
production in aviation and astronautics, and M. Hereil indicated 
that the inter-industry and international links which have been 
successfully forged over the past 10 years form a foundation 
on which the SST programme could be based. 

The two aircraft suggested were the transcontinental 
“Europe,” to fly at Mach 2.2 with 100 seats over ranges of 
1.200 to 2,500 miles; and the transoceanic * America,” cruising 
at Mach 3.5 Total development expenses might be of the 
order of $400 m_lIlion for the “ Europe” and $600 million for 
the “ America.” No single constructor or group of constructors 
could alone afford costs of this order. State planning was 
essential and full international co-operation must be achieved. 

Contacts must first be established at Government level. In 
Europe, the French and British Governments might first define 
the primary elements of a common policy, with which the 
Governments of other European countries having aircraft 
industries could then associated—Belgium, Germany, 
Holland, Italy, Spain, Sweden and Switzerland. 

A second series of negotiations could then take place between 
the European group and the U.S. Government to agree upon 
a division of effort between the two types, with the U.S. under- 
writing the transoceanic transport and Europe as a whole 
supporting the transcontinental type. It would have to be 
agreed that the industries of any country would benefit from 
Government support only so long as the two complementary 
sources of aircraft were maintained. 


\viation Exports Still Rising 


ITH the passing of each successive month a new record year 
for British aviation exports seems to be more of a 
certainty The figure of £14 million just announced by the 
S.B.A.C. for August brings the total amount for the first eight 
months of this year up to £109 million (of which £45 million 
are dollar sales), and represents an annual export income of 
£1634 million. At present 1959 stands as the record year when 
exports totalled £156 million. Last year there was a drop to 
£142 million 
More than half the January-August total is accounted for by 


INDUSTRY VISITOR.—The Chief of the Air Staff, Air Chief 
Marshal Sir Thomas Pike visited the Gloster Aircraft Co., Ltd., 
on Sept. 29. On Oct. 2 Gloster Aircraft and Armstrong Whit- 
worth Aircraft, Ltd., combined to become Whitworth Gloster 
Aircraft, Ltd. Mr. W. S. D. Lockwood (right), managing 
director of the new company greets his distinguished guest. 
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TRIUMPHAL OCCASION.—L. to R. Derek Whitehead, Black- 
burn’s chief test pilot, being greeted at Furstenfeldbruck by the 
West German Defence Minister, Herr Strauss, General Major 
Panitzki, chief of the West German Flying Training Command, 
behind. Over 500,000 people, more than double the number 
expected, witnessed a demonstration of the Buccaneer flown 
by Mr. Whitehead with Terry Jackson as observer: on Sept. 24, 
the Annual Air Day of the Luftwaffe. Next day the Buccaneer 
returned to Brough followed by two Luftwaffe Noratlas 
freighters carrying personnel and ground equipment. 


aero-engine sales, which now stand at £57.7— million 
£7} million up on the equivalent 1960 figure. This represents 
a record annual total of £86 million. Complete aircraft and 
part sales have reached £46.3 million 

The precise August total is £14,074,277—-about t3 million 
up on that for the same month last year—and brings the total 
value of the industry’s post-War exports to £1.193 million, of 
which aero-engines account for £413 million. It ts made up as 
follows: aircraft, £4,149,170; aircraft parts, £2,213.613; aero- 
engines, £5,001,413; and aero-engine parts, £1.884.659. Electrical 
appliances, tyres and instruments account for the remaining 
£825,422 

Canada and the United States were once again the month's 
leading buyers, spending respectively £2,055.844 and £1.271.977 
on aircraft and parts and £1,600,824 and £1.051.895 on aero 
engines and parts. Another leading purchaser in both these 
fields was West Germany 

The January-August total of £109,120,682 can be broken 
down as follows: aircraft and parts, £46,318.316; aero-engines 
£57.697.981; electrical appliances, £2.574.599; tyres. £656,369 
and aeronautical instruments. £1.873.457. During this period 
principal buyers of aircraft and parts were Canada 
(£15,451,607); United States (£5,893,379); Lebanon (£4,.094,262): 
Egypt (£3,916,198); India (£2,173.148); and West Germany 
(£1.634,415). Canada also heads the aero-engine list with 
purchases of £12,842,550, followed once again by the U.S 
(£10,935,984); France (£5,964,009); Italy (£4.054.853): West 
Germany (£3,805,664); and India (£3,405,718). 


Trouble in Mexico 
OMPANIA MEXICANA DE AVIACON has, writes a 
Mexican correspondent, filed an “economic suit” before 
the Federal Labour Board, requesting authorization to dismiss 
400 ground employees and 25", of its flight crews and to make 
s general salary reduction. 

All of which is an effect of the heavy losses recently 
experienced in the operation of international services in com- 
petition with U.S. carriers—against Western Airlines on the 
Los Angeles run and against American Airlines and Braniff on 
the Chicago services. 

Aeronaves de Mexico is also reported to be losing money 
on its Mexico-New York service. After the crash of their 
DC-8 in New York early this year, Aeronaves has been using 
Britannias in competition with the turbojets used by Air France 
and Eastern Air Lines. Aerovias Guest, the other important 
Mexican airline, has had to hire one of Mexicana’s Comet 4Cs 
to meet the mid-Atlantic European service challenge. It had 
previously been operating this route with L-1049Gs. This 
airline is also suffering economic problems. 

In general, Mexican commercial aviation is facing a very 
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LOAD LIFTER.—Adapted from 
the massive Mil Mi-4 helicopter, 
this flying-crane version, which 
was shown at the most recent 
Tushino display, has set up a 
new F.A.|. record by lifting 
33,302 Ib. to 7,218 ft The 
forward undercarriage vees”’ 
have been faired-in since the 
Tushino display 


precarious financial situation. Two means of remedying this 
situation have been proposed. The first is the merger of all 
three major airlines into one Government-operated enterprise 
and headed by people appointed by the Min‘ster of Communi- 
cations and Transport The second is a merger of the three, 
but with the retention of private management and help from 
national finance. In this second case, private capital would 
also be put up by Mexican businessmen 

In either case, the final solution must involve a Government 
subsidy. The Mexican airlines are at present operated without 
any financial aid from the Government. The subsidy could 
take the form of the abolition of landing fees at federal 
operated airports, a special low price for fuel and the 
reduction of import duties On spare parts and maintenance 
material 

The possible solution to the inev_table labour problem could 
be the development of the domestic network with Government 
support, so that the small lines could be expanded and thus 
be able to offer employment to those who become redundant 
following a merger of the three big airlines. At present about 
14 small carriers operate from some 600 airstrips 


CUSTOMER MOCK-UP.—A completely furnished customer 

mock-up of the B.A.C. One-Eleven is now in use at Weybridge 

and contains, as shown here, a variety cf different seats. The 
cabin is 124 inches wide at seat elbow level. 
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British Airliner Sales Statistics 


N addition to the encouraging export figures to be found 

elsewhere in this issue we also learn from the §.B.A.C. that 
there are now 757 British-built turbine-powered commercial 
transports in serv.ce with, or on order for, the World’s airlines. 
Aircraft for overseas operators represent some 60°, of this 
figure 

Of the World total of turbine-powered transports on order 
or in service —!.966 of them (excluding the Soviet bloc)—some- 
thing like 59°, have or will have British powerplants. 


The Hammarskjoeld Tragedy 


PRELIMINARY report from the Commission of Inquiry 
into the accident which killed Mr. Dag Hammarskjoeld has 
Stated that no evidence had been found to suggest that the 
DC-6B was fired upon o otherwise sabotaged 
It has been established that the undercarriage was down at 
the time of the accident and that the settings of all four 
constant-speed propellers were such as to suggest that the air- 
craft was on a normal approach to Ndola. Investigations are 
still being made in an effort to discover whether the aircraft's 
landing lights were on. The DC-6B cut a swathe through tree 
tops, banked to port and crashed about seven miles from Ndola. 
A point emerging from the inquiry (which is likely to con- 
tinue for several weeks) is that a large number of arms and 
a considerable amount of ammunition was being carried in 
the aircraft—-presumably as a precaution in case of a forced 
landing. Bullets are reported to have been found in one or 
more bodies The explanation that this was the result of the 
explosions of ammunition in the fire following the crash has 
been dismissed by some ballistics experts—though it was agreed 
that single bullets in loaded guns could have had the necessary 
velocity to penetrate the bodies 


Joint Services Development in the U.S. 


ONTRACTS are expected to be placed soon for prototypes 
of three new types of piloted military aircraft for the US. 
services Iwo are tactical fighters and the third isa vrot 
tactical transport and each is being developed on an _ inter- 
service basis, although attempts to reconcile the needs of the 
Army, Navy and Air Force in single aircraft types have not 
been wholly successful 
The vro. turboprop transport programme is being managed 
by the U.S.A.F. and all three services will contribute equally 
to the $70 million programme to build five prototypes. The 
Navy has, however, withdrawn from active participation in the 
aircraft's development, because it has proved impossible at this 
stage to include carrier operating capability in the specification. 
The U.S.A.F. and U.S. Army have jointly sciected a proposal 
by Ling-Temco-Vought, Inc., Ryan and Hiller using the tilt-wing 
principle. Following Defense Department agreement, this three- 
company team will be awarded the prototype contract, with 
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Vought as the prime contractor. Ryan would contribute much 
of the structure, and Hiller would be responsible for the power 
transmission and control system. 

A Defense Department attempt to combine in one aircraft 
the three Services’ requirements for a tactical fighter have not 
been wholly successful, and two aircraft are now to be 
developed. One, known as the TFX, is a high-performance 
tactical fighter for service with Tactical Air Command, the 
Navy and the Marine Corps. It will be capable of operating 
from aircraft carriers, will have a Mach 2.5 performance and 
a long ferry range. Most of the principal aircraft constructors 
in the U.S. have prepared designs for this competition; in 
addition, General Dynamics (Forth Worth) and Grumman have 
innounced they will submit a joint design. 

Third of the new aircraft is an off-shoot of the tactical fighter 
competition, to meet Army and Marine needs for a close- 
support fighter. 

ry . 
Fraflic Inereases 1960 
HE latest figures for World air transport operations during 
1960 show a useful, if not spectacular, improvement on the 
results for 1959 

Last week IATA issued its statistical summaries of the 1960 
results for 84 of its 92 (July, 1961) member airlines. The 
following are the overall results for all the scheduled operations 
of these airlines with, in parentheses, the percentage changes 
(plus unless otherwise noted) in relation to the results for 1959 

Revenue kilometres flown, 2,375 million (—1.6%); revenue 
passengers carried, 81,872,000 (7.2%); revenue passenger kilo- 
metres flown, 93,158 million (10.8%); freight tonne-kilometres 
performed, 1.725 million (12.4%); total revenue tonne-kilo- 
metres performed, 10,601 million (11.9); available tonne- 
kilometres, 18.963 million (15.7%); and revenue weight load 
factor, 55.9% (—1.9%). 

Total World figures (excluding the U.S,S.R. and China) as 
provided by ICAO for scheduled services, were: kilometres 
flown, 3,100 million (1.0°,); passengers carried, 106 million 
($.2 passenger-kilometres, 109,000 million (12.4%); and 
freight and excess baggage tonne-kilometres, 2,180 million 
(13.5 ) 

Once again, the North Atlantic results showed the biggest 
mcreases (See our issue of March 30, 1961.) 


Rome A.T.C. Studied at 


OME’S air traffic problems are being studied by the F.A.A.’s 
R National Aviation Facility Evaluation Centre at Atlantic 
City, where simulators and other facilities are available to make 
i detailed study The whole process of setting up Rome's 
problems, evaluating and proposing solutions is expected to 
take some five weeks: the work began on September 25. Three 
Italian air traffic controllers and one Air Ministry observer are 
itiending the trials at Atlantic City. 

It would have been possible for the U.K. to offer similar 
facilities to the Italians and it is to be regretted that such 
facilities are not more frequently made available to less well 
equipped countries in Europe. In the field of radar and elec- 
tronic control equipment there is an important and very com- 
petitive market in Europe. It is to be expected that solutions 
to a problem evaluated by a U.S. agency will recommend U.S 
equipment 


B.O.A.C. Forecasts Massive Loss 


URRENT estimates of the financial result for the 1961/62 
vear indicate that B.O.A.C. will record a loss of not less 

in £5 million, and perhaps as high as £10 million. Losses 

s order have not been made by the Corporation since 
1949 SO, although the last four years have all been unprofitable. 

Three major reasons can be adduced for this set-back in 
B.O.A.C.’s struggle to achieve viability. They are: the stoppages 
ind str&es by engineers at London Airport from June 28 to 30 
and July 7 to 20; the negligible growth of traflic on the Atlantic 
routes this summer: and continuing operation “in the red” by 
some of the subsidiary companies. 

The strike in July is estimated to have cost £24 million, of 
which £14 million was lost revenue. Some idea of its effect 
can be obtained from the fact that in the two weeks ended 
July 22. B.O.A.C. carried only 14,625 passengers into and out 

f the U.K., compared with 32,808 in the same fortnight of 
1960. A study of the situation on the North Atlantic is even 
more revealing. Whereas B.O.A.C. passenger traffic in the first 


12 weeks of the 1961/62 financial year was up by 2.5% (see 


page 451), the cumulative result at the end of 16 weeks (i.e 
taking in the period of the strike) had changed to 7.1%, below 
the total for the same period in 1960. 


OCTOBER 5, 1961 


In these first 16 weeks, and without allowing for losses due 
to the strike, B.O.A.C. estimate they have lost £650,000 on the 
routes to and from the U.S. East Coast alone (New York, 
Boston and Washington) whereas a profit of £350,000 was made 
in the same period in 1960. There is little to suggest that this 
loss can in any way be reduced by operations on these important 
routes for the rest of the 1961/62 financial year. 

Among the subsidiary companies which continue to influence 
B.O.A.C.’s results are B.W.1.A.—whose present and future 
status is complicated by Jamaica's secession from the West 
Indies Federation—and Bahamas Airways, repurchased from 
Eric Rylands in February, 1961. According to reports from 
Ceylon (see page 448) B.O.A.C. has also undertaken to under- 
write possible losses on operations of Air Ceylon’s international 
services during the next year 


Westland-Boeing Agreement 


ESTLAND AIRCRAFT LTD. and the Verto! Division ot 
the Boeing Company have concluded an agreement giving 

Westland the right to manufacture and provide service support 
for the twin-rotor Boeing-Vertol 107. The licence allows 
Westland to produce the 107 for sale in Great Britain and 
certain territories abroad 

The servicing and manufacturing work will be spread within 
the Westland Group, making use in particular of the Bristol 
Helicopter Division’s experience of this type of helicopter 
The Boeing-Vertol 107 is available with either the de Havilland 
Gnome or General Electric T58-GE-8 turboshaft engines 

Westland have for many years had similar agreements with 
Sikorsky covering various of that company’s single-rotor heli 
copters. The new agreement indicates that Westland see a 
bright future for the 107 in Europe and the Commonwealth 
(the territories covered by its agreement). Adoption of the 
Boeing-Vertol design also indicates that the Bristo!] 192 will 
not now be further developed for civil use. No news was 
available this week of the Ministerial decision on the B.E.A 
Sabena plan to operate Boeing-Vertol 107s (see our issue for 
July 13, 1961) 


Aviation and the Electrical Industry 


DVANCE particulars of a special aviation feature at the 

Eleventh Electrical Engineers Exhibition to be held at 
Earls Court, Mar. 20-24. 1962, were given by Mr. R. I 
Mathieson at a dinner in London on Sept. 28. He said that 
since the first exhibition in 1952, tremendous developments 
within the industry have been reflected in the steady growth of 
this annual show. With the continued co-operation of the 
exhibitors the organizers had presented a shop window which 
is a credit to the industry; their own “ guided missile” to the 
export market. 

At last year’s exhibition an attendance of some 76.000 people 
was recorded including 800 visitors from 88 foreign countries 

He disclosed that at present “the organizers are working 
on the first floor feature: * Electricity in Aviation.” The 
Royal Air Force have very willingly agreed to co-operate with 
us, but we hope to have many interesting displays of electrical 
equipment as used by civil airlines. The electrical engineer 
plays an important role, not only in the equipment on board 
the aircraft but on ground equipment too, and we are confident 
that the feature will show how well our manufacturers are 
supplying the exacting demands of the supersonic age.” 

The principal guest at the dinner was Air Marshal Sir Herbert 
Spreckley. Controller of Engineering and Equipment at the 
Air Ministry. 


More Russian Reeords 


ERIEV’S swept-wing jet flying boat, first seen at Tushino 
and later during the Soviet Navy Day celebrations at 
Leningrad, has set up 11 more World records in the class for 
seaplanes. In recording this the Soviet Army newspaper Red 
Star refers to the type as the M-10. It was illustrated in ou; 
issue for Aug. 10, 

Shortly after the Tushino display, the M-10 established a 
new speed record for seaplanes, subject to F.A.I. confirmation, 
by attaining 910 km.p.h. (565.45 m.p.h.) over a 15-25 km 
course. Now, says Red Star, in the early part of September 
six new weight-to-height records have been set up These 
are: 5,000 kg. payload to 14,042 m. (46,069 ft.)—this also 
embraces the 1,000 and 2,000 kg. categories; 10,000 kg. pay- 
load to 12,700 m. (41,666 ft.): 15,000 kg. payload to 12.120 m 
(39,764 ft.); and maximum load (15,204 kg.) to 2,000 m 
(6,562 ft.). An altitude record for seaplanes of 14,742 m 
(48.365 ft.) was also claimed. 

On Sept. 16 over a 1,000 km. closed circuit, Zhdanov- 
Sevastopol-Novorossik-Zhdanov, with a 5,000 kg. load, the 
M-10 averaged 875.86 km.p.h. (544.56 m.p.h.) thus setting up 
new records in the nil payload, 1,000 and 2,000 kg. payload 
categories as well as that for 5,000 kg. over this distance 


he 
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Fog Dispersal Methods 


ETTER and cheaper methods of fog dispersal than the 

wartime FIDO are still being sought, writes K. H. Stewart in 
the Meteorological Magazine (Vol. 89, pp 311-319), where he 
reviews the many alternatives which have been suggested, and 
the experiments, if any, made to test their efficacy in removing 
log 

Fipo itself has been improved in trials at R.A.F. Marham 
with high-pressure burners and automatic igniting devices 
After getting rid of snags such as corrosion and blocking of 
pipes, it was tried out in the winter of 1959-60, with three 
parallel lines of burners 900 yd. long, and worked well on 
one foggy day; but more trials must be made, the author says, 
before anyone can estimate the cost of installing it 

An alternative to evaporating water droplets, of which the 
fog is composed, is to make them coalesce into larger drops 
which then fall to the ground. Suggested ways of doing this 
ire: spraying hygroscopic nuclei which have an affinity for 
water; dropping big drops into the fog to collect the little ones 


forces between 


mechanically; changing the short-range electrical 
the droplets to encourage them to coalesce; using sound waves 
to knock them together; and, in the case of super-cooled fogs 


dropping ice-nuclei into them, as is done when trying to make 


super-cooled cumulus clouds precipitate 

This last method has been tried out in Switzerland wit 
silver iodide, in France with liquid propane, and in the United 
States with solid carbon dioxide, but, says Mr. Stewart, only 
on a small scale with “rather sketchy” reports of results 
However, since he wrote, has come a newspaper report 
of the propane method being tried out at Orly Airport, with 
the result that the fog on one occasion changed to snow, some 
of which fell on a road nearby and forthwith caused 19 motor 
accidents due to skidding. As to silver iodide, British super- 
cooled fogs are rarely cold enough for it to w 

Calcium chloride is the obvious choice for a hygroscopic 


chemical, and about 25 vears ago, in the United States, one 
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ton of a solution of it was sprayed into a fog and cleared a 
volume 600 m. in length by 40 m. wide by 20 m. high. A 
less extravagant method was tried out at Cardington in 1958, 
when it was found that moving the sprayer through the fog 
was no use, but a stationary spray in a light wind gave better 
concentration and a small improvement in visibility of 30 to 


50 [he sprayer distributed 20 litres of ammonium nitrate 
solution per minute to a distance of 25 m. horizontally and 
30 m. vertically The conclusion was that a sprayer with 


many times that output, with a better drop-size distribution, 
might produce a useful clearance 

Modifying the electrical forces between fog droplets was 
tried by Battersea Polytechnic a few years ago under a Ministry 
of Supply contract; using “ surface-active’’ chemicals, they 
made artificial fog particles coalesce in the laboratory, but 
out of doors the spray had no visible effect, probably because, 
Mr. Stewart savs, the collision frequency in natural fog is so 
small that little effect is produced by speeding it up. However, 
computation shows that electric fields of 1 to 10 volts per cm. 
should give significant results, and at a conference at Boston, 
U.S.A., Dr. Vonnegut described how he produced such a field 
near the ground by “the introduction of a sheet of space 
charge from corona-discharging wire.” But he had not yet 
followed up his work to the stage of producing practical results, 
and the same was true of a variety of fog-clearing experiments 
carried out at Arcata, California, which were also reported at 
the conference 

Summing up, Mr. Stewart concludes that: “ The electrically 
charged spray method has many uncertainties but it does seem 
to offer the possibility of a much cheaper method of clearing 
fog than the other two principles” (heat and hygroscopic 
chemicals) He proposes a “fairly substantial” but not 
‘unduly difficult programme which would start with measure- 
ment of electric charges on fog droplets, go on to producing 
spray drops of uniform size and charge, and finally to measure- 
ments of the water and charge collected by these spray drops. 

A.ES. 


The Royal Aero Club’s Forthcoming Move 


ENTIMENT apart, the Royal Aero Club's recently 

announced projected change of premises seems to me to 
be all for the good After 30 years at 119 Piccadilly, the club 
in its sixtieth year expects to move early in 1962 to 9 Fitzmaurice 
Place. W.1, to share the Lansdowne Club's palatial establish- 
ment while retaining its own entity and character. Such a 
move was made advisable by an uncertain leasehold future 
and increasingly heavy maintenance charges at 119. Col. 
C. F. H. Gough, R.Ae.C. chairman, was to explain the situation 
to members at a special meeting on Oct. 4 

In Fitzmaurice Place, off the $.W. corner of Berkeley Square, 
there is room for about a dozen cars to park by their parking 
meters, with a lot more room, of course, in the adjacent square 
Behind the building’s dignified facade, the facilities which the 
two clubs will share include 75 single and double bedrooms 
(each with its bathroom), a ballroom, a fine dining room, 
cocktail bar, four squash courts, a swimming pool and a 
fencing salle. For R.Ae.C. male members there will be a large 
coffee room, bar and grill room, decorated and furnished on 
similar lines to those at 119 Piccadilly. As the club’s excellent 
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staff, under Bill Marsden, House Secretary, will also move in, 
even the most nostalgic members should miss only the charming 
view from 119 across Green Park. 

The R.Ae.C. will be equal partners with the Lansdowne and 
there should be ample space for the administration of the club’s 
aviation activities if and when Londonderry House has to be 
vacated. With security of tenure for at least 73 years, a 
strengthened financial position and probably the best club 
facilities in London, the R.Ae.C. can confidently enter its second 
50 years with its traditionally youthful and springy step.—WrREN. 
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MONOSPAR ARRIVES. — After a 
leisurely six-week journey from Australia, 
the ST-12 Monospar flown by Dr. John 
Morris and Bruce Harrison arrived at 
Lympne on Sept. 30. The last survivor 
of its breed, the Monospar took the usual 
route via the Far East, and is going on 
to Dublin, where Dr. Morris is taking a 
postgraduate course in medicine. He will 
probably sell the Monospar during his 
stay, having completed something like 130 
hr. flying en route from Australia. 


ARMY-AIR FORCE INTEGRATION. 

U.S.A.F.’s Tactical Air Command and 
the U.S. Army’s Strategic Army Com- 
mand are to be merged in a single com- 
mand under General Paul De Witt 
Adams, at present commander of the 
Third Army. The T.A.C. comprises the 
Ninth, Nineteenth and Twelfth Air 
Forces; Strategic Army Command 
includes two Airborne Divisions and an 
Infantry Division. 


SOVIET ROTORCRAFT RECORDS. 

Russia has claimed as a record a flight 
by the Mil flying crane helicopter which 
lifted a 15,103 kg. (33,302 Ib.) payload to 
2.200 m. (7,218 ft.). Previous record (in 
Class E-1! for biggest load lifted to 
2.000 m.) was 12,004 kg. (26.464 Ib.) by 
the Mi-6 in October 1957. A speed record 
for helicopters is also claimed by Russia 
it 320 k.p.h. (198.85 m.p.h.) by an Mi-6 
over a 15-25 km. course on Sept. 21. 


RECORD HOLDER GROUNDED. 
From America last week came reports 
that all Convair F-106 Delta Darts in 
service with the U.S.A.F. have been 
grounded for structural examination 
tollowing a number of crashes. The 
F-106 is the current holder of the World's 
absolute speed record. 


HILLER COMMERCIAL, —- It has 
now been disclosed that a new Hiller 
helicopter, the Model 1099, made its first 
flight on July 14. The 1099 is a six-seater 
powered by a single prototype Canadian 
Pratt & Whitney PT6B turboshaft which 
develops 450. s.h.p. The helicopter is 
described as having “ aft clam-shell doors 
for easy access of passengers and cargo.” 


INTERRUPTED TOUR. The visiting 
Lockheed-Macchi Santa Maria, which is 
described on page 456 of this issue, 
crashed at Denham last week and was 
seriously damaged The six-seat utility 
aircraft struck the trees around the air- 
field after the engine failed during an 
overshoot, apparently through  con- 
taminated fuel. The pilot. who was the 
sole occupant, received some injuries. 
\ replacement aircraft was to be 
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VETERAN'S CREW .— 
Mr. Bruce Harrison, 
left, and Dr. John 
Morris, pose in front 
of their Gipsy-engined 
Monospar during an 
en-route stop at 
Nicosia, Cyprus. (See 
news item alongside.) 


flown out from Italy to continue the 
demonstrations, 


EL SEGUNDO CLOSING.—Douglas 
Aircraft Co. is reported to be closing 
its El Segundo division, on the edge of 
Los Angeles International Airport, and 
transferring existing work to nearby 
Long Beach. 


MISSILES AND SPACE FLIGHT 
EXT week's issue of Tut 
AEROPLANE AND ASTRONAUTICS 

will be a Missiles and Space Flight 

Special. It will include a three- 

page pull-out of drawings com- 

paring the latest satellites and 
space-probes to scale, with com- 
prehensive charts. Other special 
features will deal with missile 
navigation, anti-missile and anti 
| Satellite missiles, and there will be 
| a pictorial digest of some of the 
| World's foremost guided weapons. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


BASTAN 8-58.—Sud-Aviation has pro- 
jected a version of the Sikorsky S-58 
(which it produces under licence) with 
two Bastan turbine engines. The gross 
weight would be increased to 13.300 Ib., 
and the cruising speed would be 86 knots. 


A.B.A.C. DINNER DATE. The 
Association of British Aero Clubs and 
Centres tells us that its annual dinner, 
which was to have been held on Nov. 3. 
has been postponed until next year. It 
will now be held on Friday, Feb. 9, 1962, 
at the Waldorf Hotel. Lord Runciman, 
A.B.A.C. president. will be in the chair. 


STILL GOING STRONG.—This gaily painted Vampire Mk. Ill is one of 15 ex-R.C.A.F. 
aircraft purchased by Mexico as the first step towards modernization of its air 
force. The Vampires are the first jets to be operated by the Mexican Air Force. 


CONGO AID.—-Five Saab J 29s of the 
Swedish Air Force are on their way to 
the Congo to serve with United Nations 
forces. The Indian Government has also 
agreed to a U.N. request to send some 
Canberra B.1.58s for service in the Congo, 
where four Ethiopian Sabres have 
already arrived. This U.N. air support 
was made necessary by the Fouga 
Magister which has been operated by the 
Katangan Air Force against airfields and 
troops in the Congo. 


MISSILE SHIPS. Iwo more 
“County’’-class guided-missile destroyers, 
making a total of six for the Royal Navy, 
have been ordered at a cost of approxi 
mately £7 million each. These are to be 
equipped with the Seaslug Mk. 2 SAM 


SOVIET MISSILES.—An article in 
Red Star last month by Chief Marshal 
of Aviation Vershinin implied that the 
missiles seen beneath the Tu-l6s which 
appeared in the Tushino display during 
July are for use against ships and sub- 
marines. He said these missiles were 
capable of finding ships of all types at 
long range on and below the surface 
and of destroying them 


VOSTOK Wl?—According to reports 
from Moscow, Russia is expected to put 
her third man into orbit for three to 
seven days before the opening of the 
22nd Communist Party Congress on 
Oct. 17. A film of Major Titov’s 17-orbit 
mission on Aug. 6-7 was shown to Party 
officials on Sept. 29. 


HERCULEAN.—The re-entry capsule 
from Discoverer XXX was air-snatched 
near Hawaii on Sept. 14 not by a C-119, 
as previously reported, but by one of 
the newly adapted Lockheed Hercules 
transports, JC-130Bs. The capsule of 
Discoverer XXXI, launched on Sept. 17 
failed to separate in orbit. 


SPACE RACE. Two space-pr obes, 
one Russian and one American, are 
expected to compete in fly-by-Venus 
missions next mid-summer when the 
planet will again be favourably placed 
for achieving a transfer orbit. The U.S 
attempt will concern a “scaled-down” 
440 Ib. Mariner spacecraft launched by 
Atlas-Agena B; Centaur will not be 
ready. Russia’s probe, if it follows the 
lines of the pioneer attempt of Feb. 12 
this year, will weigh more than 1,400 Ib. 


<= 

f 

| 

i 4 

tA \ 

= 

Mi 

| 

ae 


News About People 


OCTOBER 5, 1961 


Commercial Aviation Affairs 


AUSTRALIAN PROGRAMME.— 
Legislation introduced in the Australian 
Parliament on Sept. 28 fixes 1964 as the 
earliest date for the introduction of turbo- 
jet aircraft for domestic service with 
and Ansett-A.N.A Their intro- 
duction will be on the basis of traffic 
growth rather than a complete replace- 
ment of existing turboprop fleets and is 
ilso dependent on a programme of air- 
port improvement between now in 1964 


JET ORDERS. Air France has 
received Government permission to order 
four Boeing 707-320Bs and seven more 
Caravelles. to bring their total jet fleet 
to 61 


GERMAN TROOPING.—Oct. 2 was 
the day on which air trooping took over 
the movement of all servicemen and thei! 
families between the U.K. and Germany 
The contract is held by B.U.A.. who will 
fly some 11,000 passengers a month in 
each direction between Gatwick and 
Ringway in the U.K., and Gutersloh, 
Dusseldorf. Hanover and Wildenrath in 
Germany. Each month there will be 31 
basic flights and 21 more optional flights 
to and from Germany by 67-seat 
Viscounts 


MAY STATISTICS. Figures issued 
by the M.o.A. for operations by U.K 
airlines in May show an overall increase 
of 16.6 in traffic compared with a 
42.3 growth in capacity The overall 
load factor consequently fell from 62.2 
to 51.0 The private companies (see 
page 449) provided 44.6 more capacity 
ton-miles than a year ago, and flew 
45.9 more passenger-miles 


DC-8 LANDING INCIDENTS.” The 
F.A.A. has indicated asymmetric reverse 
thrust as the probable cause of several 
landing incidents in which jet aircraft 
have swung off the runway. including the 
United DC-8 at Denver last July when 
16 passengers were killed New pro 
cedures for emergency runway braking 
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following loss of hydraulic pressure in the 
DC-8 have been ordered by the F.A.A. 
Mr. Halaby, F.A.A. chief, announced last 
week-end that five major modifications to 
the DC-8 hydraulic system have been 
ordered, following “a series of serious 
malfunctions.” 


AIRPORT ACTIVITY. — An increase 
of 15 was recorded in the number of 
iir transport movements at U.K. aero- 
dromes during June. Passenger traffic was 


up by 24 Figures for the first six 
nonths of 1961 show increases of 10 
in movements, 24 in passengers, and 
14 n freight traffic 


SEVEN SEAS FOR SALE.—Seven of 
B.O.A.C.’s fleet of 10 DC-7Cs are now 
olfered for sale Two have been converted 
for freighting and are used on the regular 
transatlantic service and a third is being 
retained for possible conversion, to the 
same standard. 


NORTHEAST MERGER PLAN.— 
Eastern. Mohawk and National airlines 
have jointly suggested a merger between 
Mohawk and Northeast Airlines, with 
Eastern and National sharing in some 
of the Northeast assets and operating the 
important Southern routes on which they 
are at present in competition with 
Northeast. The plan requires Northeast 
icceptance and C.A.B. approval 


IRAQ BILATERALS.—Iraq proposes 
to re-negotiate all its long-standing 
bilateral air agreements “on the basis 
of equality and reciprocity.” The Direc- 
torate of Civil Aviation says that many 
of the agreements were negotiated when 
Iraqi Airways was in its infancy. 


APPEAL AGAINST CAB. 
B.O.A4 S.A.S.. K.L.M. and Sabena 
have filed a petition with the Federal 
Court of Appeals in Washington for 
repeal of the C.A.B. order that traffic, 
schedule and equipment data must be 
filed with the C.A.B 


JET ARRESTER.—The F.A.A. has 
completed preliminary trials in emergency 
arresting of a Boeing 720 using the 
Sheaffer Spring Hook and runway gear, 
developed by the All-American Engineer- 
ing Company. The trials are being made 
at Lakehurst Naval Air Test Facility. 


AGENCY CONVAIR.—-The Federal 
Aviation Agency's Convair 880-M_ was 
accepted during August and was delivered 
to Oklahoma City in mid-September. It 
will be used to train F.A.A. inspectors in 
Convair operations. 


VISUAL WARNING.--Following the 
idoption by two carriers of the practice 
of switching on anti-collision lights as a 
warning that engines are running or are 
about to start, IATA, in co-operation 
with the Ministry of Aviation, has invited 
other carriers using Heathrow to follow 
the same practice for a trial period start- 
ing last Sunday, Oct. 1. 


B.K.S. BOOKINGS.—Under a scheme 
called “Book Now—Schedule Later,” 
B.K.S. is planning to schedule flights 
between April 1 and Oct. 31 next year on 
its route between Leeds/Bradford and the 
Channel] Islands according to demand. 
Bookings will be accepted without limit 
up to one month before departure date, 
for morning or afternoon departures in 
each direction, and the number of flights 
to be scheduled each day will be based 
on these bookings. 


ICAO MEMBER.—The Republic of 
the Congo (Léopoldville) has become a 
member (the 88th) of ICAO. 


U.S. AIRLINE LOSS.—The Senate 
aviation sub-committee was told last 
week that U.S. airlines operating on 
international routes lost nearly $6 million 
in the first six months of this year. Earn- 
ings declined by about $12 million 
compared with the first half of 1960. The 
U.S. share of transatlantic traffic had 
dropped to about 34 


B.O.A.C. BOARD MEMBER.--Si: 
Basil Smallpeice has been reappointed a 
the board of B.O.A for a 
years from Oct. 1, 1961 


member of 
further five 


R.A.E. PROMOTIONS. P. B 
Walker. who became a chief scientific 
Officer at the R.A.E. in 1955, has now been 
made special consultant to the director of 
the Establishment He is succeeded as 
head of the structures department, a post 
he has held since 1945, by Mr. R. J 
Atkinson, head of the fatigue division of 
the structures department since 1955 


DIRECTORS. With the 
Cossor, Ltd., by the 


COSSOR 
purchase of A. ¢ 


HERALD SALES.— 
vw Mr. Roy Chandler, 
4 Handley Page sales 
representative, left 
for North America 
on Oct. 2 to visit 
Canadian and U.S 
airline operators 


Raytheon Co. of Massachusetts, U.S.A., 
three executives from the parent company 
have been elected to the Cossor board 
They are Mr, C. F. Adams, Raytheon 
chairman, Mr. R. E. Krafve, president, 
and Dr. Carlo L. Calosi, vice-president 
Maj.-Gen. Sir Miles Graham continues 
as Cossor chairman, and Mr. J. S. Clark 
iS Managing director. 


WILBUR WRIGHT MEDALLIST.— 
For his paper “ By-pass Engine Noise,” 
presented at last year’s S.A.E. National 
Aeronautics Meeting in New York, M1 
F. B. Greatrex, assistant chief engineer 
(staff engineering) of Rolls-Royce Aer« 
Engines has been awarded the Wright 
Brothers Medal for 1960. The presenta- 
tion by the American Society of Auto- 
motive Engineers will be made at its 
meeting in Los Angeles 


BALPA APPOINTMENT.— Mr. D. J 
Coxhead, A.F.C A.R.Ae.S., has been 
appointed technical secretary to the 
British Air Line Pilots Association in 
succession to Mr. I F. E. Coombs who 
has left the Association after seven years 
Mr. Coxhead, who was previously with 
the British United Airways Group, flew 
some 3,600 hr. on almost 100 types while 
serving with the R.A.F, 


COMET SQUADRON GUESTS.—Air 
Marshal Sir Dennis Barnett, A.O.C.-in- 
C., Transport Command, bids farewell 
to Col. G. A. Norris, Master of the 
Worshipful Company of Coachmakers 
and Coach Harness Makers, before he 
and a party of liverymen left Northolt 
for Lyneham by Comet on Sept. 28 as 
guests of No. 216 Squadron. 
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Air Transport 


Air Ceylon—B.O.A.C. Link 


ROPOSALS have been made by B.O.A.C. for the continua- 
tion of Air Ceylon’s international services, following 

termination of the agreement with K.L.M. at the end of Septem- 
ber According to Mr. Kalugalla, the Minister of Transport 
and Works, the Ceylon Cabinet has approved the proposals 

Details have not been announced by B.O.A.C., but according 
to Mr. Kalugalla the Corporation will fly international services 
for Air Ceylon with a Comet 4, and has agreed to underwrite 
any losses during the first year of operation. 

A pool agreement with Indian Airlines Corporation for the 
Operation of regional services is also being considered by 
Air Ceylon. 


Summing up at the B.O.A.C. Appeal 


HE hearing of B.O.A.C.’s appeal against the A.T.L.B.’s 

decision to grant limited North Atlantic rights to Cunard 
Eagle Airways ended last Friday. The representatives of the 
two airlines then summed up some of the main points of the 
arguments developed during the first three days of the hear- 
ings—reported on pp. 451-452. 

On this last day, Mr. Gerald Gardiner, Q.C., for Cunard 
Eagle, said, in effect, that there was ample traffic on the North 
Atlantic and that it would be an advantage to the British air- 
craft industry if there were to be a second British operator. 

For B.O.A.C., Mr. Henry Fisher, Q.C., said that the best 
service that Cunard Eagle could do to British civil aviation would 
be “to get off the North Atlantic route.” It would not help if 
Cunard Eagle came in to compete for the traffic which B.O.A.C. 
needed in order to make the profits which the Government 
expected them to make and “ which they must make in order 
to pay for the aircraft they have ordered.” 

In his detailed reply to the B.O.A.C. submission, Mr. 
Gardiner commented on the fact that the Board, before grant- 
ing the licence to Cunard Eagle, consulted the Minister of 
Aviation on the question of inter-governmental obligations 
over the licence. Now the position was that the Commissioner, 
Sir Fred Pritchard, was being called upon to recommend to 
the Minister whether he thought the licence should be stopped 
or continued 

There had been, Mr. Gardiner said, a “ very sharp increase ~ 
of traffic on the North Atlantic route over the past two years: 
Estimates were all that could be given for the future. B.O.A.C. 
had estimated North Atlantic traffic for 1960-61 at 353,000 
passengers, whereas the traffic by all airlines reached 417,000. 
Cunard Eagle would advertise their services and get whatever 
new traffic they could. 

There were other advantages in having a second Atlantic 
operator. If, Mr. Gardiner said, there were difficulties with new 
aircraft, or strikes, it would be a great advantage to the nation 
if a second carrier could help out. 

At the previous day's session Mr. Gardiner had spoken of 
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B.O.A.C.’s “25 years of mollycoddling and State aid.” In 
answer to this Mr. Fisher said that “for the last 15 years 
B.O.A.C. have been fighting on the Atlantic with 18 competitors, 
10 of whom fly through the United Kingdom. It is a bitter, 
hard and competitive life, and to describe it as * mollycoddling ° 
and as a ‘monopoly’ is just not right.” 

The Commissioner will make his recommendations to the 
Minister, who will announce his decision in due course 


French Independents to Merge 


LANS are now going ahead with developments leading 

towards the eventual merger (see our issue of Sept. 21, 
p. 411) of the two principal French independent air operators 
Compagnie des Transports Aériens Intercontinentaux (T.A.I.) 
and Union Aéromaritime de Transport (U.A.T.-Aéromaritime) 

This merger has been approved in principle by the boards of 
the two companies and one of the first moves has been to 
appoint a committee of co-ordination under M. Francis Fabre, 
the president of Chargeurs Réunis, the shipping company 
associated with U.A.T. Another measure which will take effect 
later this year or early next year will be a reorganization of the 
capital arrangements. T.A.I.’s capital will, it is understood, be 
doubled. The new stock will be bought by Chargeurs Réunis, 
which will dispose of its U.A.T. holding to T.A.1. Chargeurs 
Réunis will then be a 50°, owner of T.A.I. and T.A.1. will have 
a majority interest in U.A.T. 

There has been a considerable amount of co-operation 
between the two companies in recent years and in 1960 there 
was a rearrangement of “spheres of influence ” in Africa 

For the time being the two companies will continue to 
function as at present, with their own offices and with opera- 
tions respectively from Le Bourget (U.A.T.) and Orly (T.A.L.) 


\ccidents—a_ Disastrous Quarter 


VAILABLE statistics show that 340 passengers were killed 

in accidents on scheduled airline operations in the third 
quarter of 1961. This means that the number of fatalities 
to date this year has risen to 686, compared with 611 in the 
first nine months of 1960. Unless the record for the final 
months of this year is very much better than the recent 
average, therefore, it appears that the fatality rate for the 
whole of 1961 may show no improvement over that in 1960 
(1.24 passenger fatalities per 100 million passenger/miles flown) 
The 1960 record was reviewed in our issue for Jan. 13, and the 
first and second quarter statistics for this year were given on 
April 6 and July 13. 

Fatalities occurred in seven accidents on scheduled service 
in the third quarter. Two of these accidents were to turbojets 
two to turboprops, and three to piston-engined types. Four 
accidents occurred in the approach or landing phase, two 
immediately after take-off and one in cruising flight 

Most disastrous were the accidents on Sept. | to a T.W.A. 
Lockheed 049 Constellation immediately after taking off from 
Midway, in which 73 passengers and the crew of five died: and 
on Sept. 12 to an Air France Caravelle during the approach 
to Rabat, in which 72 passengers and the crew of six were 
killed. 

The second take-off accident was to a Northwest Electra, 
on Sept. 17, at O'Hare, when 31 passengers and the crew of 
five were killed. Other landing accidents occurred on July 11 
to a United Airlines DC-8 at Denver (16 killed); on July 12 
to a C.S.A. Ilyushin II-18 near Casablanca (73 killed); and 
on Sept. 23 to a T.H.Y. Fokker F-27 at Ankara (28 killed) 
The only South American accident in the third quarter was 
to an Aerolineas Argentinas DC-6 on July 19, when 67 were 
killed; this aircraft was reported to have been struck by light- 
ning. Total crew casualties during the quarter were 36. 

Non-scheduled and training operations suffered at 
nine accidents in which fatalities occurred during the quarter 
involving 151 passengers and 35 crew deaths The worst 
accidents in this category were those to a President Airlines 
DC-6 on Sept. 10 at Shannon killing 83, and the Cunard Eagle 
Viking near Stavangar on Aug. 9, killing 39. There were at 
least three other incidents, all in September, in which the air- 
craft were either destroyed or seriously damaged. All three 
were in the landing phase, involving an American Airlines 
Boeing 720 at Boston, a Swissair Caravelle at Geneva and a 
Varig Caravelle at Brasilia. 


least 


MANHATTAN COMMUTER.— The first twin turbine Vertol 
107-I| for New York Airways settles on the pad at Manhattan's 
downtown (Wall St.) heliport. 
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The BEAGLE-Miles-Wallis 
autogyro— incorporating many new ideas. 
The BEAGLE Mark Eleven—Primarily 
a military A.O.P. but has many other uses. 
The BEAGLE Terrier—training/touring aeroplane 
seating two or three people. 
The BEAGLE Airedale—a single engine. four 
seat, light executive or club aircraft. 
The BEAGLE M.117—a single engine, 
two seat version of the M.218. 
The BEAGLE M.218—a twin-engine. 
four seat aircraft. 
The BEAGLE B.206-—a four/seven seat 
luxury aircraft with twin engines. 


BRITISH EXECUTIVE AND GENERAL AVIATION LIMITED 
Sceptre House, Regent Street, London, W.1. Regent 3101-5 
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Air Transport... 


More Complete Ministry Airline Statistics 
es of the effects of the 1960 Civil Aviation (Licensing) Act 


under which scheduled-service traffic returns are required 

from the private carriers—is the appearance of a revised form 
of the Ministry of Aviation’s monthly operating and _ traffic 
Statistics 

The compilation of the new series of traffic breakdowns has 
involved a delay in their issue and the first of them (for April) 
did not appear until the middle of last month. The Ministry 
hopes gradually to make up the lost time as the figures are 
issued for succeeding months 

The form of the statistics is generally similar to that of 
previous issues, but the figures for the independents’ inclusive 
tour services are replaced by those under a non scheduled ” 
heading—which covers all services operated under B, C, D and 
E air service licences, and transport operations which are 
exempt from the requirement for a licence, In addition there 
is a new table giving scheduled-service stastistics for the indi- 
vidual private carriers and the capacity ton-miles on non- 
scheduled services 

Overall, the results for April showed the beginnings of the 
generally unsatisfactory trends of the year with the offered 
capacity on scheduled services increased by 38.8", by compari 
son with April, 1960, and with a traffic ton-mile increase of 
only 14.1 There was an 11.4 increase in the number of 
passengers carried and a 25.2 increase in freight ton-miles 
The average weight load factor fell from 61.0", to 50.1 The 
private companies did, perhaps, slightly better on scheduled 
service operations than the Corporations—with an increase (in 
relation to April. 1960) of 18°, in passengers carried and of 
13 in total load ton-miles 

Among the private companies’ results the biggest domestic 
increases in load ton-miles were those recorded by Cambrian 


INTEGRATION IN PRACTICE.—A one-tenth scale model of 
the B.A.C. One-Eleven under test in the low-speed wind-tunnel 
at Filton. This model, with flaps added, will shortly be used 
for high-lift development in the low-speed tunnel at Weybridge. 


Airways (106.9%) and B.K.S. Air Transport (76.2%). These 
two companies also recorded the highest overall load factors 
on their combined domestic and international services—with 
61.4", and 69.4 respectively 


OPtional Reading—I4 


AST week I mentioned several different ways of defining 
the stalling speed and showed that. with certain types of 
aircraft. the definition selected could have an appreciable 
effect on the certification landing distance. In the days when 
the DC-3 was certificated it made little difference which 
method was used to measure the stall: the nose dropped and 
simultaneously the aircraft began to sink and the airspeed to 
recover: so the speeds for nose-drop, I-g and minimum-speed- 
in-the-stall were all much the same 
But when the D¢ was being checked for the stall prior to 
acceptance by B.O.A.C., it was found that the A.R.B method 
(nose-drop) gave a higher stalling speed than the (then) C.A A 
method (minimum-speed-in-the-stall-mancuvre) by about 6 kt 
Now differences of this order become very significant in all 
periormance regimes where the stalling speed is a_ basic 
parameter. One of these is. of course. the take off: there is a 
great deal I could say on this, but for the time being I am 
talking about landing: at the threshold point a DC-7 
certificated to C.A.A. methods (1.3Vs) would be about 8 kt 
short of speed according to the A.R.B. methods prevailing at 
the time 
In the field of performance the period 1956-57 probably 
marked the maximum divergence of views between the two 
bodies: however. from 1958 onwards we see a strong move- 
ment on both sides to line up the certification procedures; on 
the stalling-speed issue a fillip was given to this by a NASA 
studv of the KC-135, which showed a difference of 10 kt 
between l-¢ stall and the minimum speed-in-the-stall- 
manceuvre. In the lining-up process the A.R.B.--which. after 
all. could scarcely see its god-children launched with too much 
handicap into a hard and competitive world settled for the 
American method (minimum speed). but. for jets. put a floor 
on the devaluation so that this speed would never be less than 
96 of the I-g stall The Americans (now the F.A.A.), on 
their part. put in hand an extended NASA study and, as a 
result. have recently proposed at their Washington Airworthi 
ness Conference a complete reversion to the pure gospel of 
the I-g stall 
The stall speed shall be the speed in flight with 
a normal acceleration of Ig at which an angle of attack 
greater than that for maximum lift is reached bi 
This definition has yet to be accepted by the U.S. industry 
and. in the international field. by ICAO: but the chances are 
that it will. eventually, be accepted and will also be followed 
bv the U.K. We will then be back very closely to what the 
pilot said before B.C and ¢ A.R.s were invented (see 


OPtional Reading—-13): “ The stalling speed is the speed when 
the thing falls out of my hands.’ 
Now this reversion to the I-g stall is not, according to 


present F.A.A. thinking. to be associated with a corresponding 
reduction of the take-off and landing multipliers. Indeed, for 
landing it is quite the contrary: the minimum threshold speed 
for certification purposes will be 1.4Vs and not 1.3. However. 
there are considerable modifying factors (e.g. reverse-thrust 
accountability) and so we will not here attempt to measure the 
gain in landing distance: suffice it at this stage to say that from 
about 1956 onwards (when wing shapes in the civil field brought 
out the discrepancies in the stall) we have very frequently been 
working from a false datum and, when the pilot thought he had 
at the threshold a 30 safety margin (1.3Vs), he had 
measurably less 

But. I am sure someone is saying. why on earth did the pilot 
want a 30 margin at the threshold? He touches down at 
just above the stall; he surely does not want 30%, surplus speed. 
which he then proceeds to throw off as quickly as possible! 
On the face of it. he doesn’t; but this is where we have to look 
at the stall in yet a little more detail 

The stall is measured in a zero-thrust condition in level flight 
At or near the threshold one or both of these conditions will 
not apply. In a propeller-driven aircraft the whiff of throttle 
usually retained at that point will assist the flow over the wing 
and appreciably reduce the stalling speed, thereby giving a 
margin greater than 30 it could be as much as 40%. a figure 
great enough to offset any devaluation of Vs by reason of the 
method of measuring. That. of course, would have helped to 
keep the D¢ in the clear (which. on the whole, it was). But 
the same does not apply to the jet: with buried or podded jet 
engines there is at best a knot or two gained from slipstream: 
with aft-mounted engines it must surely be nil. So in this 
case. even with a realistically measured stall, we are down to 
our 30 with no bonus for slipstream 

Now what about the “ level-flight” criterion? At or near 
the threshold the aircraft undergoes a more or less abrupt 
transition from a descending path to near-level flight. During 
this transition extra g-loading is applied. We are taught in our 
elementary textbooks that. in a horizontal turn, this factor 
increases the stalling speed: is there any reason why it should 
not similarly increase it on the landing round-out? If so, of 
course. some of our 30%, margin will be immediately eroded 


and we will be a positive step nearer the mush point. 

This and other steps down the primrose path I propose to 
deal with in subsequent numbers: spreading the argument out 
a bit will make for easier reading and may also give an 
opportunity to my designer friends (if by now I have any) to 
amend the record as we go along.-C.C.J 
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American Airlines to Accept Coronado 


NEW contract has been concluded between American Air- 

lines and General Dynamics, under which 15 Convair 990s 
will be delivered to the airline between December, 1961, and 
June, 1962. According to Aviation Week, these aircraft will 
be accepted by American despite the fact that they do not 
it present meet the original guaranteed speed (see our previous 
ssue). The new contract is reported to call for a modification 
to be available by February, 1963, to increase the speed at 
maximum cruise thrust from the present figure of 584 m.p.h 
to 610 m.p.h. The original guarantee was 620 m.p.h. 

If this clause in the contract is made good, it is said that 
American will buy five more 990s (the original contract was 
for 25). Certification at the initial cruising speed is expected 
by the end of this year and the aircraft will be in service by 
next spring 


Boeing's Slowest: Transport 


CORRESPONDENT in Seattle writes to say that the 
Boeing “* Dash-80” prototype of the 707 series has recently 
been making a further series of trials using BLC and “ staggers 
around overhead at quite unbelievable speeds—a Piper Cub 
was seen to pass it up the other day!” The recent supersonic 
sortie by a DC-8 (see our issue for Aug. 31) brought from one 
Boeing executive the comment that * Douglas may have a 
supersonic transport, but I'll wager we have the slowest one.” 
The “ Dash-80,” as we noted in our issue for Jly. 13, has 
now been engaged in flight development of various kinds for 
more than seven years. In over 1,400 flying hours it has 
completed 24 different major test programmes as well as 
several hundred special tests on systems, instruments, engines 
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and accessories, Its most recent work has been concerned 
with high-lift devices on the wing leading and trailing edges 
blown flaps, and rear-mounted engines Results of these 
programmes will be utilized on the 707-320B, the 707-5S20B 
and the 727. 

News of the 727 is that it is progressing on schedule 
Certification is expected at the end of 1963. The first of the 
very long-range 707-320Bs is to be rolled out before the end 
of this year, and Boeing anticipate that many present 707 
operators will purchase this model in order to maintain a 
competitive position 


Nigeria Airways) 10-Year Plan 
PROGRAMME of development has recently been agreed 
by the board of Nigeria Airways. This 10-year plan is 

divided into two five-year phases. During the first of these 
the company will be re-equipped and adequately cap.talized 
during the second, steps will be taken leading eventually to 
the complete “Nigerianization™ of all activities 

Among the initial plans for the first five-vear period will be 
the construction of a modern engineering base at Ikeja and 
the establishment of a planning department 

An outline scheme for the new engineering base was sub 
mitted early this vear by Mr. R. A. Rathbone, the architect 
In co-operation with the Hedley S. Crabtree and Co., air 
transport and civil aviation consultants. This scheme provided 
tor two difficult requirements—-a capacity for constant growth 
to meet future needs, and the ability to operate satisfactorily 
and efficiently from the start. Climatic and other factors 
had to be considered in the plan, as well as the need to make 
the greatest possible use of locally available building materials 

The board of Nigeria Airways has, with the company’s 
technical adviser, recently been visiting some of the leading 
European airlines and aircraft manufacturers 


On the Air Freight Horizon 


N its discussion of all-cargo aircraft types, the Project 
Horizon report (see our issues for Sept. 21 and 28) notes 
that by 1965-1966 civil versions of the Lockheed C-141 are 
expected to become available. This design, which is known 


in its civil version as the L-300, is described as “the result of 
an intensive, studied effort by the U.S.A.F. and the F.A.A 
to fulfil the mandate of the Congress, the executive branch 
and the air cargo industry for a new cargo aircraft suitable for 
efficient use by both the military and civil operators.” Designed 
to C.A.R. transport category requirements, each C-141 delivered 
to the military will, says the report, be eligible for a civil ai 
worthiness certificate 

Manufacturers data for the L-300 quoted in the Project 
Horizon document include direct operating costs in the 3.8-4.4 
cents available ton-mile range for domestic operations and in 
the 4.4-5.0 cents range for international work 

Lockheed have made no official release of L-300 data so far 
but preliminary details are being made available to prospective 
airline customers and are summarized below: the provisional! 
general arrangement drawing is on the left. It has straight-in 
rear loading at truck-bed height, with a cargo compartment 
70 ft. long and a further 8 ft. available over the clam-shell 
doors. Cross section of the hold is 10 ft. 3 in. by 9 ft. I in. 
and the same dimensions are obtained for loading with the 
rear Clam-shell doors open. A mechanized loading system is 
being developed for military use. The first flight of the C-141 
is scheduled for December, 1963, with certification by January. 
1965 

The Project Horizon report expresses the view that, while the 
idvantages of fleet compatability will make all-cargo versions 
of the DC-8 and/or 707 attractive to some combination carriers, 
the larger combination airlines and the all-freight carriers will 
find new aircraft more attractive These will be turbine 
powered, and being designed for all-cargo operation they will 
offer low unit direct operating costs, with loading and handling 
systems aiding lower indirect costs. In addition to the ai 
craft already available—versions of the DC-8 and 707, the 
Argosy, the CL-44 and the L-300—the report says there will 
be a requirement by 1965-70 for a highly efficient, short-medium 
range, all-cargo aircraft with a payload capacity of about 
30.000. Ib 


TECHNICAL DATA 
Lockheed L-300 provisional data: Dimensions: Span, [50 ft 
length. 150 ft.; gross wing area, 3,228 sq. ft.; aspect ratio, 7.9 
sweepback at quarter chord, 25 


Weights: Empty weight equipped, 128,600 Ib.; design payload 


70.000 Tb max. payload 82.000 Ib.: max. fuel, 150.000 Ib max 
take-off, 315.000 Ib.: max. landing, 257,500 Ib 

Performance: Cruising speed, 440-480 knots: F.A.A. take-off field 
length required, 6.000 ft.: F.A.A. landing field length required 
6.250 ft.: max. range (typical U.S. domestic reserves), 5,800 ul 


miles with 40.000 Ib. payload: range with max. payload, 3,450 naut 
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The B.O.A.C. case against the grant of a licence to Cunard Eagle 
on the North Atlantic was put forward in detail last week at the appeal 
hearing. Proceedings on the first three days are summarized here, 
and later events at the hearing are noted elsewhere in this issue. : 
| AN new evidence elating to events after the A.T.L.B given by the A.T.L.B. to Section 2. sub-section 2, paragraphs 
& 
: hearing of a case—-be introduced at the appeal stage and, (d) to (g) 
B if so, should the Commissioner give it weight in reaching his These paragraphs require the Board, in exercising thei 
:. conclusions? This was a fundamental point of disagreement function, to conside in particular, the existing or potential 
4 between B.O.A.C. and Cunard Eagle at the hearing last week need or demand for any service: the adequacy of any similar 
of the former's appeal against the A.T.L.B. decision to license — service already in existence: the questions of wasteful duplica- 
the latter for a North Atlantic route tion and material diversion; and the extent to which any existing 
E In this particular case, the issue is of extreme importance, operation has committed capital to the operation of a similar 
3 since the North Atlantic traffic slump this summer has materially service 
; iltered various forecasts made before the A.T.L.B. at the B.O.A4 submissions On which its appeal 
hearings last May The wider principle involved appears to depended. and her spent a great deal of time (some 
: equire a Ministerial ruling would say to eloping the grounds for these submis- 
; In his opening remarks, Sir Fred Pritchard described himself — sions, whic narized as follows: 
as an “independent Commissioner appointed ad hoc” and said Ihe Civil Aviat (Licensing) Act 1960 removes the absolute 
that the Minister had directed that the appeal was not to be bar which formerly existed against independent operators coming 
a “rehearing.” The Minister had suggested he should confine '! on routes served by the Corporations: but it establishes no 
his energies to discovering whether there was, or was not presumption that they should be allowed to do so, On the contrary 
were insertec if tne ct to preserve OSILIC c ie 
or Q)./ er she Q mac it clear i 
B.O.A4 Mr. Henry ner, : ( le Corporations had built up, The plain intention of Parliament was 
n 3 re Corporation’s view, the evidence - SIGereg §=snoUrc that the independents were to be licensed for routes served by the 
nclude any new evidence to be presented at the appeal. From Corporations only if they could establish that the Corporations were 
this point of view. Mr. Gerald Gardiner, Q.C for Cunard not satisfying the actual demand and or were not in a position te 
Eagle. dissented Ihe Commissioner suggested. as a modus satisfy the potential demand i 
»perandi, that the new evidence be heard. but with the under The Board are enjoined to exercise their functions in such a 
Standing that. if he found his conclusions being influenced by manner as to further the development of British civil aviation, They 


it, he would so indicate in his report to the Minister—perhaps ire not. however, left a complete discretion to determine what will 


mater the Board come to a defin te conclusion in favour of the objector 
proceeded on on these issues 5 ut in s.2(2); and where, as in the present case, 
this basis the Applicant rest case entirely on s.2(2), called no evidence 
Presentation of the B.O.A.C. case by Mr. Fisher occupied s to any other m ind did not invite the Board to consider 
over six hours. including a marathon two-hour reading of iny other matter, the Board are acting perversely and in disregard 
extracts from the transcript of evidence given by Mr. (now Sir) Of the intention of Parliament as expressed in the Act if they grant 
Basil Smallpeice at the A.T.L.B. hearing (Sir Fred had 1 licence : 
previously said that he had read the entire transcript. although he sans of a licence to Cunard Eagle in the terms of 
‘ . licence A.1000 cannot possibly be said to further the development of 
you would be very rash in assuming | had understood all British civil aviation 
that I had read.) There is no evidence at all that the introduction of Cunard will 
The B.O.A.C. case revolved around interpretation of the Civil increase either the total market or the total number of passengers 
Aviation (Licensing) Act, 1960. and. in particular, the weight carried by U.K. carriers The evidence is the other way. The 


NORTH ATLANTIC TRAFFIC—-ALL OPERATORS 


Passengers Passengers Passengers | 
April, 1960 | April, 1961 | !n¢-/Dec May, 1960 | May, 1961 De June, 1960 | June, 1961 | !nc-/Dec 
> London 23,746 20,050 14.7 30,394 25,176 17.2 39,075 | 32,619 —16.5 
ork—Prestwick 1.424 1.654 +18.1 2,422 2,373 2.0 4,914 4,820 -~ 19 
York—Manchester 748 654 10.2 1,006 970 3.6 2,048 1,625 | — 20.7 
> Londor 784 1,283 +657 1.378 1,820 +321 3,106 3,204 | + 3.2 
Prestwick-Boston-—Prestwick 142 121 12.0 151 150 354 310 —12.4 
Manchester-Boston—Manchester 79 102 +329 107 124 +15.9 106 130 j +22.6 
London—Washington-Londor = 234 } 1,389 — 
Total East Coast 26,923 23,864 10.3 | 35,458 30,847 13.0 49,603 | 44,097 | 11.1 
Cumulative Total East Coast 62.381 54,711 11.9 111,984 =| 98,808 | —118 
Total U.S.A 31,131 29,157 5.3 41 699 37,824 93 59,017 | 55,714 | 56 
| 
Cumulative tota 72,830 66,981 7.6 131,847 | 122,695 69 
B.0.A.C. 
Passengers Passengers Passengers 
Mar. 31 April 30 April 30 May 28 May 28- - 
April 29, | April 1-29 _ May 27 May 27 sia June 24, | June 24, tne. See 
1960 P 1960 1961 1960 1961 
EAST COAST | 


| 

} 1.406 22 

Manchester—New York—Manchester 534 514 0.4 601 | 661 | +10.0 772 | 964 | +249 i 

: London-Boston-Londor 321 461 +486 358 529 +47.8 1,227 1,099 | 10.4 

Prestwick-Boston—Prestwick 142 121 12.0 151 150 354 310 
Manchester-Boston—Manchester 79 102 +32.9 107 124 +15.9 106 130 | +226 
Lond Washingt Londor 611 

Tota! East : 8,092 1.978 + 20 9.483 9,417 0.7 15,854 14,149 | 10.8 ; 

Cumulative Total East Coast 17,575 17,395 + 05 33,429 31,544 | 48 % 

ae Total U.S.A 9,148 9344 + 7 10,707 11,368 + 6.2 18,182 17,955 - 12 ; 

Cumulative Tot 19,855 20,712 + 59 38,037 38667 | +25 
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development of British civil aviation is not advanced by the mere 
fact that a passenger is carried in a Cunard Eagle aircraft rather than 
t BOA tircraft The evidence is that, as the number of 
passengers increase, B.O.A.C. will have aircraft to carry them. 

[he introduction of a new carrier on the London-New York 
route will have the effect of curtailing B.O.A.C.'s activities or 
rendering them less profitable (or more unprofitable), Aircraft will 
become redundant, load factors will be reduced, overheads will be 
heavier because there is less traffic to spread them over 

* B.O.A.C. rely on the profits of this route [London N.Y.] to 
help develop new routes which are initially unprofitable: this is the 
most direct possible way of developing British civil aviation, 
Cunard Eagle are under no obligation to open up development 
routes : they can stick to profitable routes and distribute their profits 
to their shareholders 

B.O.A.C. have as a matter of policy assisted the development 
of new British aircraft by giving firm orders If some of the 
traffic is taken away from B.O.A.C. and there is an ever-present 
threat that, as soon as they have developed a route and made it 
profitable, a second operator will be allowed in on it, B.O.A.C 
will not be able to give these firm orders in the future... .” 

The case developed by Mr. Fisher was that the Board had 
allowed its consideration of Section | sub-section 1 of the Act 

Setting out its general duty to “further the development of 
British civil aviation “—to outweigh other considerations. His 
view was that the Board had “ misdirected itself in saying 
(when giving its reasons for the decision in favour of Cunard 
Eagle) that its conclusions in respect of Section 2 sub-section 2 
must not conflict with its “ primary duty ~ towards British civil 
aviation 

The Board's finding that the grant of a licence to a second 
operator for the U.K.-U.S. East Coast route would not cause 
‘ wasteful” duplication was a non sequitur, inconsistent with 
its other findings. B.O.A.C. had aircraft available for all the 
forecast traffic on the route and duplication must therefore 
be wasteful 

B.O.A.C. believed its evidence negatived the Board’s view that 
1 second operator “ may generate new air traffic "; no evidence 
had been given in support of this view. The Board admitted 
there would be diversion, and B.O.A.C. submitted that this 
would be material diversion 

B.O.A.C. did not agree with the A.T.L.B. view that to pre- 
clude a licence on the grounds that diversion would occur 
necessarily “froze” the existing situation on all routes flown 
by the corporations. Nevertheless, it was Parliament's inten- 
tion that the vested rights of the Corporations should not be 
interfered with 

Nor did B.O.A.C. accept that the rapid growth of traffic 
meant that “the effect of diversion will progressively and 
apidly diminish.” as the Board had said. The diversion, in 
terms of revenue, would continue to be the same regardless 
of trafic growth. The Board's view that two British operators 
would together carry more traffic than one alone was not in 
iccordance with the B.O.A.C. evidence. 

In the Corporation’s view, the fact that the Board had 
iccepted the evidence that B.O.A.C. had “ reasonably entered 
into financial commitments, notably in regard to aircraft pur- 
chases,” was sufficient ground alone for B.O.A.C. to succeed 
in its objection. The Board was also accused of having mis- 
represented the B.O.A.C. case in respect of its duty to run 
unprofitable services; the Corporation in fact does not accept 
such a duty 

The New Evidence 

Whether admissible or not, the new evidence presented by 
B.O.A.C. was of considerable interest, relating to the position 
on the North Atlantic since April. Statistics put in for the 

cord, and on which Sir Basil Smallpeice gave evidence. 

cluded those on the previous page showing a decline of about 
in the number of passengers on the U.K.-Eastern U.S 
seaboard routes in the second quarter of 1961. The B.O.A.C. 
posit.on was, for a time, better than that of all operators com- 
bined, but the effect of the two strikes against the Corporation 
in July was to give a total number of passengers 23.8% below 
the 1960 figure (45,386 against 52.363) for the first 16 weeks of 
the 1961-62 financial year. 

Continuing his evidence on the second day, Sir Basil said that 
B.O.A.C. had lost about £650,000 on its U.K.-U.S. East Coast 
operations during that 16 weeks. 

There were, he said, two extreme views about the future of 
Atlantic traffic—one to the effect that it had reached saturation 
point and the other that the growth would return to normal in 
due course, though starting from a lower base-line. B.O.A.C 
did not subscribe to the pessimistic view, but allowances had to 
be made in traffic estimates for the poor results in 1961-62: the 
innual increase for 1961-67 had now been reassessed at 15.3 

Sir Basil stressed the B.O.A.C. view that the planned increase 
in its capacity was adequate for all U.K. traffic and added that 
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SUMMARY OF PASSENGER LOAD FACTORS U.K. EUROPE 
U.S.A.— U.K. EUROPE (ali operators) 


Dates | Weekly Cumulative 
1960 1961 1960 | 1961 1960 1961 
- 

April 3-9 | April 2-8 “2 i 3 64.3 359 
May 1-7 April 30—May 6 73.0 | 52.1 68.2 42.9 
June 5-11 June 410 694 | 478 70.0 45.8 
july 3-9 july 2-8 } S62 71.2 49.1 
July 10-16 July 9-15 | 70.4 48.4 71.1 49.0 
july 17-23 July 16-22 | 667 51.4 70.8 49.2 
July 24-30 July 23-29 | 68.7 | 49.8 70.6 49.2 
July 31-Aug. 6 | July 30-Aug.5 | 69.9 | 54.4 | 706 49.6 
Aug | Aug. 6-12 | 65.7 | 48.7 | 703 | 495 
Aug. 14-20 | Aug. 13-19 | 67.5 50.5 70.1 49.6 
Aug. 21-27 Aug. 20-26 | 67.0 499.3 | 699 49.6 
Aug. 28-Sept.3 | Aug. 27-Sept. 2 74.1 | 62.0 70.1 50.2 
Sept. 4-10 Sept. 3-9 } 


the Corporation intended to reduce its North Atlantic capacity 
by about 7°. in 1962-63. If conditions were such that B.O.A.C 
was (regardless of the result of the appeal) planning to reduce 
its capacity, then the entry of a competitor would obviously 
be damaging 

Points for Cunard Eagle 

In his examination of Sir Basil, Mr. Gardiner, for Cunard 
Eagle, questioned the validity of the B.O.A.C. system of adjust 
ing or “ cleaning ™ traffic figures before making assessments for 
the future. To demonstrate the effect of this “ cleaning ~ process, 
B.O.A.C. issued an example for the year 1960-61, when the 
actual carryings on all U.K.-U.S. East Coast services had 
totalled 417.550.“ Non-repeating traffic had been subtracted 
as follows: emigrants at emigrant fares, 4,500; traffic destined 
for other points, 34,450; and “ excess European element due to 
initial pattern of jet operations,” 18,000. This left a total of 
360,600 passengers which was that used by B.O.A.C. in develop 
ing its estimates for the future. 

The “excess European element” was that consisting of 
passengers who had flown to London in order to cross the 
Atlantic by turbojet and Mr. Gardiner appeared to doubt 
whether this adjustment was a justifiable one when, by that 
year (according to B.O.A.C. evidence), there were direct turbojet 
services to the U.S.A. from all the major European centres 

He also commented on the use of the term “this year” in 
relation to B.O.A.C.’s financial year (April-March) and pointed 
out that the months January, February and March of 1961 
had been relatively good traffic months with an increase of 
more than 30 on the same months of 1960 The poor 
traffic period which followed did not, therefore, constitute a 
useful guide to the actual 1961 results; B.O.A.C.’s traffic had 
also sutfered from the effects of strikes. 

Presenting the case for Cunard Eagle, Mr. Gardiner ran 
through the history of the legislation affecting the Corporations 
and the independents. He stressed the point that the Cor 
porations had, in 1960, rights on all the heavy traffic routes 
how, then, could the independents develop without competing 
on some of these routes? They needed an assurance of future 
scheduled work on prospectively profitable services in order 
to build up their business and to survive. 

Mr. Gardiner then read the effective passages from the 
Commons statement outlining the plans and purposes of the 
Licensing Act. The Board had been given clear powers to 
grant some licences for parallel services and had approved a 
very restricted licence for Cunard Eagle one return service 
daily to and from one area in the U.S.A.—when, in fact, 
increasing frequencies and other traffic points had been asked 
for 

The arguments of the two Corporations were, said Mr 
Gardiner, rather like a gramophone record. They were saying 
that they had entered into commitments with manufacturers 
to buy all the aircraft necessary for all the possible future 
traffic. If the “record” were a true one, then no licences 
could ever be issued to other operators. It was one thing to 
protect the Corporation’s present traffic, but quite another to 
protect all its future traffic. The order for VCI0Os was not 
placed by B.O.A.C. on a basis of the estimates used by the 
Corporation in its case, nor were these aircraft ordered for 
use solely on the North Atlantic. 

Mr. Gardiner submitted that the Board “had no business ° 
to listen to the arguments about Government agreements and 
about the possible difficulties in obtaining traffic rights from 
other governments. It was clearly stated in the Act that the 
Minister would intervene when it was considered that a 
request for traffic rights would be “ inexpedient.”. This was 
therefore a matter for the Government, which would tell the 
Board not to hear applications when their approval was likely 
to cause difficulties. No such direction had been given to 
the Board in the case of Cunard Eagle's application. 
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Military 
Aireratt 


in the News 


The U.S.A.F. has been conducting compatability tests with 

the F-105 Thunderchief carrying two Martin GAM-83A Bullpup 

tactical ASMs. This is the first photograph to be released 

showing the weapon, originally developed for the U.S. 
Navy, mounted on an F-105. 


Below, the Boeing-Vertol YHC-1B Chinook has made its first 
flight. This aircraft is the second off the production line, the 
first being used for ground resonance tests. 


This trio of Lockheed-built Starfighters airborne from Palmdale 
comprises, front to rear, the fourth F-104G for the Luftwaffe, 
the CF-104 prototypeand the first F-104] for the Japanese A.S.D.F 


Below, Sweden's adoption of the Hughes Falcon AAM for the 

Saab }35F Draken (see our previous issue), has heen preceded 

by a test programme during which the missiles were test flown 

on two aircraft. The Rb 328 infra-red homing type is carried on 

underwing pylons and the Rb 327 radar homing version is 

belly mounted. In standard practice one aircraft will carry two 
of each type. 


OCTOBER 5, 1961 453 
‘ 
- 
- 
i 
- 
re 
— G? 


THE AEROPLANE 
and ASTRONAUTICS 


British Executive Operators 
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4 The United Steel Companies, Ltd. 


HIS well-known group of companies, which serves virtually 

every branch of engineering, including the shipping, aircraft, 
motor vehicle, chemical and railway industries, produces one- 
eighth of the steel made in Britain and markets a wider variety 
of steel products than any other British company Its 
40,000-plus employees turn out alloy and stainless steel, railway 
materials, plates and sections, hot and cold rolled strip, light 
bars and wire and semi-finished steel. These are produced at 
four large iron and steel works, an engineering works which 
includes one of the largest iron foundries in the country, a 
structural steelwork company, important coal carbonization and 
chemical plants, and a locomotive works. 

Situated in South Yorkshire, Lincolnshire and Cumberland, 
these varied activities are directed from the head office of the 
group at Sheffield, which also supervises the extensive ore- 
mining properties in the E. Midlands and elsewhere. In all. 
nearly a dozen companies come under the control of the group 
in Britain, so that its transport and communications problems 
are very evident 

Of its four steelworks, each of which employ between 4.500 
and 10,000 people. two are built on the site of ore-fields, and are 
therelore remote from the main lines of surface transport 
They are also situated in the type of country where there are 
few suitable areas for airports, so that United Steel has had 
to establish its own network of airstrips. It is this considera- 
tion which has largely governed the choice of aircraft operated 
by the company, since jts introduction to executive flying earls 
in 1955 

As so often ts the case, this arose from the previous flying 
experience of a senior member of the group. staff, Mr 
Kilpatrick, then commercial director of the plant at Workington. 
and a former Oxtord U.A.S. (1933) and R.A.F. wartime pilot 
In passing, it is of interest to speculate just how many com- 
panies throughout the country there must be which could benefit 
from executive flying if only they had similarly experienced and 
influential personnel to point the way 

By virtue of his position, Mr. Kilpatrick was able to persuade 
his board to undertake the operation of an Auster for a trial 
period and explore the possibilities of executive flying. if only 
ina small way. As it happened, after a rebuilt Auster Mk. 5, 
G-ANIH. with only a little two-channel vue installed, had 
been obtained, Mr. Kilpatrick, with the assistance of another 


Above, mainstays of the United 
Steel executive fleet, the Apache 
and the Piaggio P.166, are seen 
here at Leavesden to pick up 
group personnel and fly them 
to Scunthorpe and _ Silloth 
Right, Auster 5 G-ANIH still 
earns its keep in “self-drive” 
and other executive flying 
around Cumberland Here, 
t is at Silloth 


ex-R.A.F. group member, Mr. Leather, flew no less than 120 hr 
in the three-month trial period in all weathers, and carried 
some 50 executives on urgent business trips. 

Operating from the Sheffield office. the Auster flew to such 
places as Newcastle, Glasgow, Scunthorpe, Hendon, and even 
Belfast and France, and showed the great saving in time made 
possible by even the simplest form of executive flying. On 
one occasion, an executive was flown to Belfast after lunch. 
had a I4-hr. meeting there and was back in time for tea, at 
a cost which compared more than favourably with the regular 
airline schedule. 

The Auster certainly proved the point so far as executive 
flying was concerned (and, incidentally, continues to do so, 
flying between Workington and Barrow in an easy 20 minutes, 
compared with two hours by road) leaving the way clear for 
the procurement of more advanced equipment. This was less 
easy, however. in those days since, even that comparatively 
short time ago, it was not normally possible to get an import 


Mr. T.S. Kilpatrick (right), now director and general manager of 

the Steel, Peech and Tozer branch at Rotherham, and instigator 

of United Steel executive flying, sees off Commander Wells, a 
senior member of the group, at Leavesden in the Apache 


licence for dollar purchases, and no suitable British aircratt 
was available. 

If nothing else, the Auster had proved the need for a short- 
field aeroplane, because of the shortage of normal airfields near 
the United Steel centres, and a corollary for executive flying 
was a requirement for twin-engined operation. After a pro- 
longed study of available American types by Mr. Kilpatrick, 
the answer finally came out to the Piper Apache. An import 
licence was eventually obtained and Apache 160 G-APMY was 
duly delivered in July, 1958. 

With it came the appointment of a full-time professional 
pilot. Capt. Peter Aked, to take charge of the operations of 
the Aviation Division ot the United Steel Companies. which 
is currently based at Ringway Airport, Manchester. Although 
the group's head office is at Sheffield, which is a town of over 
half a million inhabitants, as well as the centre of the steel 
industry in Britain, there is no airfield with any aids or accom 
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A corner of the strip at Workington, at which the United 

Steel Auster is pased The two fields, offering a 700-yd. run 

through the gap in the central hedge, are also used by the 
Piaggio and Apache 


modation nearer than Manchester This naturally results in 
a very great deal of “dead” or positioning flying. amounting 
almost to 50° of the group's annual total. One of the first 


priorities of the recently inaugurated Business Aircraft Users 
Association should obviously be an educational programme on 
the need for airfields among municipal authorities 

Despite the bad winter of 1958-59, the Apache and Capt 
Aked flew about 600 hr. for each of the first two years after 
the start of operations and the establishment of suitable 800-yd. 
airstrips aiongside the major plants. To minimize the 40-mile 
separation between the group head office in Sheffield and the 
Manchester executive flying base, several fields were bulldozed 
together at Coal Aston. just south of the city. to make a strip 
whose undulating contours are less fearsome for landing than 
they appear trom the air The only facility offered by this 
single-direction strip is a windsock. and Ringway remains the 
diversional airfield for bad weather or excessive cross-winds 

The very large steelworks at Scunthorpe, which is the site 
of an integrated iron and steel plant. with blast furnaces, 
steel melting shops and cooling mills employing about 11.000 
persons and turning about about 1} million tons a year—-more 
than anywhere else in the Commonwealth is well equipped 


with strips. Alongside the great slag heaps and cavernous ore 
workings is an 800-yd. runway of rolled slag. with another strip 
at right angles to it in one corner The cross-wind strip is 


650 yd. in length. but 1s tarmac-surfaced. which 1s the most 
expensive type ol runway to provide 

The Scunthorpe strips are almost luxurious tn their facilities 
which include a vur radio. on 122.4 Mc/s. worked by the chief 
of the works police. the company’s fire-fighting unit. and an 
altimeter to provide the local Qrt The United Steel aircraft 
fly into there between four and eight times a week. from 
Manchester. London or Workington. the Apache having been 
joined in August. 1960. by a Piaggio P.166 
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This aircraft, G-APXK, was selected on the basis of its short- 
field capability and its capacity. Whereas the Apache is fitted 
out as an occasional five-seater, the Piaggio can carry six in 
great comfort and eight with a normal quota of room. More 
important, however, trom the United Steel point of view, was 
its capacity for carrying equipment which, for all-weather 
operation, had to include de-icing, a full autopilot and addi 
tional navigation aids 

As virtually none of its airfields have the normal ground 
facilities. United Steel transferred their function to the Piaggio 
by the installation of a Mk. 8 Decca, complete with Flight 
Log. With this equipment, which costs less than £1,000 a year 
to operate on hire. the Piaggio has its own approach as well 
as navigational aid and, in favourable conditions, it will bring 
the aircraft to the edge of the field containing the airstrip. The 
Piaggio was thus enabled to complete more than 600 hours’ 
flying in its first year, despite its withdrawal for a month to the 
factory for the installation of an autopilot 

A second pilot was also recruited with the second aeroplane, 
and G. van der Gryjspaarde is now assisting Capt. Aked. The 
veteran Auster 5 remains in use at Workington, where it is flown 
by Mr. Kilpatrick or Mr. Leather. The strip at Workington is 
quietly spectacular, comprising two small fields, each sloping 
down to a central hedge, which has a 150-ft. gap bulldozed 
in it and thus provides a run of about 700 yd. A small hangar 
for the Auster is fenced off to keep the cattle and sheep, which 
normally occupy the fields, from nibbling the doped fabric. 

Apart from its surface, however, which is inclined to be 
soggy during wet spelis, the Workington strip is used by all 
three United Steel aircraft when required. When it is unservice 
able, they land at Silloth, about 20 miles up the Cumberland 
coast, and now a disused R.A.F. station 

The rough surfaces of the grass fields at Workington and 
Coal Aston do not seem to impose any great hardship on 
the aircraft. although the Apache has to be watched fairly 
carefully for cracks in its light-gauge skin, particularly on ele- 
vators and cowlings, and rather more care in maintenance is 
required. As a matter of interest, the grass strip at Coal Aston 
is also used by another steel company——-Davy Ashmore, Ltd. 
which operates a Beech Queen Air in and out of it fairly 
regularly 

Alternate for the Coal Aston strip is the R.A.F. station at 
Lindholme,. which is resorted to if the weather is below minima 
or the cross-winds are excessive The lack of an equipped 
airport for Sheffield also serves to complicate such involved 
positioning as flying down from Manchester to London, perhaps 
to pick up only one passenger, and then flying on up to Silloth 
or Workington. The de Havilland Engine Company's airfield 
at Leavesden is used as the London terminus by Untied Steel. 
ind is increasingly popular for this purpose among executive 
operators 

Apache-time from Leavesden to Scunthorpe, cruising at 65 


With the massive steelworks at Scunthorpe in the background, 
the two airstrips of United Steel are just visible right and left 
of centre. The Piaggio is on the right-hand runway. 
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power and 155 m.p.h. LAS., is well under the hour, and even 
Workington can be reached in less than two hours. The 
Apache carries up to 90 Imp. gal. of fuel in its wing tanks, or 
60 gal. in the inner cells with five people on board. Class One 
radio comm. nav. equipment is installed, comprising a Narco 
360/560 Sapphire vue, a 23-channel Murphy stand-by vue. 
Collins vor/toc and ARC apr(21A). 

Both the Apache and the Piaggio are available to almost any 
member of United Steel staff who can prove a need for it, 
and the aircraft operate as and when necessary, with no fixed 
schedules. The pilots are considered two of the hardest-working 
members of the group, and the work of the executive flying 
unit is very highly regarded. The financial aspect, as illus- 
trated by the table on achieved operating costs for the Apache, 
is considered of little significance compared with the tremendous 
utility of the executive types, and the 80-year-old chairman of 
United Steel, Sir Walter Benton Jones, is as enthusiastic as 
anyone about their use. 

More than 600 hours per annum per aircraft 
high utilization for the generally short trips on which the 
aircraft are engaged, and the possibility is being discussed 
of adding a third aircraft to the fleet. Flights abroad are 
made about 20 times a year, but the main requirements for a 
new type would continue to remain: short-field capability, pas- 
senger and equipment capacity, and undercarriage and airframe 


represents a 
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strength for rough-surface operation United Steel has no 
representative load factor, but remains firmly convinced of the 
unassessable value of the well-flown and judiciously used 
executive aircraft.—JOHN FRICKER. 


ACHIEVED OPERATING COSTS FOR PIPER PA-23 APACHE 


A | | 500 600 | 750 900 1,000 
nnual utilization | hr. | br he he he 


Cost per flying hour (£) 


FIXED ANNUAL COSTS | 
Depreciation: Aircraft fully equipped | 
to airline standards depreciated over | 
5 years residual value of NIL | 
Insurance: 3° per annum of aircraft 
full cost | 1.01 | 
Hangarage | 0.40 
Crew and Engineers, etc. ; 6.32 


HOURLY COSTS 
Maintenance and Overhaul: Based 
on a yearly cost (average) 
Fuel and Oil 
Landing Charges: Based on MOA 
charges of £1 4s. Od. per landing 
Total operating cost per flying hour (f£) 
Cost per aircraft mile (shillings) 
Cost per passenger seat mile (pence) 
(4 passengers) | 


The Supercharged 


Santa Maria 


Lockheed-Macchi Santa Maria utility 

aircraft in Paris earlier this year, and described it, on 
July 6, in the 100th article in our assessment series, I was 
particularly interested in the recent visit to this country of the 
turbo-supercharged demonstrator, ECAR. At Le Bourget, 
| had flown an early production aircraft powered by the 
normally-aspirated Continental 10-470 engine of 260 b.h.p., but 
for tropical and high-altitude operations, the same powerplant 
is available with a 38-lb. AiResearch exhaust-driven blower 

With its aid, the TSIO-470 engine maintains its 260-b.h_p. 
take-off power up to 12,500 ft., and adds very little to the 
initial or operating costs. In basic form, the Santa Maria 
without supercharging costs £9,100 delivered and duty paid 
in this country without radio or full flight instruments, 
and with only two seats. With the TSIO engine, initial cost 
of the unfurnished freighter is brought up to a round £10,000, 
according to the European distributors, Astravia, of 15 rue 
Michel Chauvet, Geneva. Switzerland. 

At Panshanger last week, I was able to make a more 
thorough exploration of this rugged freighter than in Paris, 
where | had flown it from the right-hand seat with five people 
on board. I-ECAR was furnished in the standard six-seat 
layout, with quickly removable individual passenger positions 
to leave a large. clear freight floor. I had two passengers in 
the back, plus demonstration pilot Gordon Bedggood in the 
right-hand seat, and almost full 60 U.S. gal. wing tanks. 

Having flown the Cessna Skywagon a great deal in recent 
weeks, which is a similar aeroplane, except for its undercarriage 
configuration, | was interested in comparing the two types 


AVING flown the 


Direct comparison is not entirely possible, since the Cessna 
is more of a general-purpose design, and does not have the 
emphasis of the Santa Maria on ruggedness of construction 
for operation in primitive areas, and on cabin volume and 
ease of loading. Being much lighter than the Santa Maria 
(approved to 3,750 Ib. CAR8), with the same engine. the 
Cessna has a more lively all-round performance, but does not 
have the good ground handling conferred by the Macchi's 
well-sprung nosewheel undercarriage 

Since we were operating at about sea level, there was little 
improvement in Santa Maria performance with supercharging 
At 27 in. Hg. and 2,400 r.p.m. (75 power) we indicated 125 
m.p.h. at 2,000 ft. Its potential was made apparent by the need 
to reduce power after take-off to prevent exceeding the maxi 
mum boost of 35 in. Hg. and 2,600 r.p.m Supercharger 
handling is otherwise entirely automatic, and the unit ts 
permanently engaged. The only other evidence of its installa 
tion was a curious lag in fine control of power when flying 
formation on the photographic aircraft. 

This did not prevent the Santa Maria from being eminently 
docile and easy to handle, despite a certain amount of slack 
in the aileron circuit, This appeared to make the lateral 
control heavier and less crisp than I remembered it from Paris 
A rudder trimmer would be a useful addition, although the 
Santa Maria is generally remarkably free from trim changes 
Greater flap deflection than 27° might also be a good thing for 
bush-type landings.—J.E.F. 


Photographs copyright “The Aeroplane and Astronautics” 
CLOSE WORK.—john Fricker brings the Lockheed-Macchi 
Santa Maria in intimate proximity to the photographic aircraft 
for this fine study of the supercharged six-seater, identified by 
its large single exhaust stub. 
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The Fighting Services 


\ir Rank Appointments 


IR COMMODORE G. H. WHITE, C.B.E., is to become 
Air Officer in charge of Administration at Headquarters, 


§ Technical Training Command, this month, with the acting rank 
4 of Air Vice-Marshal He joined the R.A.t n 1927 
> In 1944 Air Cdre. White was a Group Captain in the Direc- 
a torate of Personal Services After service in Germany with 
2nd T.A.F., he went to Technical Training Command as Group é * 
Captain in charge of Organization He then became Alr : a“ 
Commodore in charge of Organization at Maintenance Com- Pe 
mand and. since July, 1960, has been A.O.C., R.A.F. Records, §& ‘ 
it Gloucester! 
Air Cdre. A. G. P. Brightmore. at present a Director of j : 
Electronics Research and Development with the Ministry of 
of Nottingham) Squ idron, Air Cdre. Brightmore transferred to of No. 56 Squadron (Sqn. Ldr. J. R. Rogers). Based at R.A.F. 
the technical branch im 1900 : Wattisham with No. 111 Squadron, the third Lightning 
= a eo squadron, No. 56 has been operating from Coltishall while 
work has been in progress on its home airfield. 
Cameroons Detachment Home 
‘ Directing Staff duties; Wg. Cdr. L. C. J. Smith, O.B.E., to the 
FTER a year’s overseas service in support of ground security Ground Officers’ Selection Centre, Biggin Hill, as Board President. 
forces the detachment of No. 230 Squadron (Sqn. Ldr Technical Training Command: Wg. Cdr. E. H. B. Martin to 
K. N. Rice) in the Cameroons has now returned to the United Headquarters, No. 24 (Training) Group for education staff duties. 
Kingdom. Made up of more than 100 officers and men, the We to 
detachment comprised a self-supporting mobile flight capable ‘o. 60 Maintenance Unit, Church Fenton, to command. . 
ot operating th in the R.A.F. Germany: Gp. Capt. D. C. Light, M.R.CS., L.RC.P., 
freight, communications and reconnaissance r6les D.M.R.D., to the R.A.E Hospital, Wegberg, specialist 
These three sSTOL aircraft set out for the U.K. on Sept. 11 radiology F 7 ' 
; : Other Appointments: Wg. Cdr. G. R. Baxter to the School of 
through Nigeria, Ghana, Liberia, Sierra Leone, Dakar, the Anti-Aircraft Artillery, Manorbier, for instructional duties; Wg. Cdr. 
Canary Islands, Casablanca, Gibraltar and Portugal. The main C. D. A. Browne, D.F.C., to the Imperial Defence College for 
party was airlifted by Beverley from Mamfe in the Cameroons Directing Staff duties; Wg. Cdr. J. E. Tipton, D.F.C., LL.B., to 
to Kano, Nigeria, from where they were flown in a Transport Supreme Headquarters Allied Powers Europe for staff duties. 
Command Britannia to Lyneham 
The mission began in September, 1960, when the main party More Service News 
flew to Mamfe by Britannia and Beverley, to a camp con- 
structed by an advance party. The Twin Pioneers were flown Standard for No. 37 Squadron.—At present commanded by Sqn. 
Ldr. K. Kingshott, D.F.C., No. 37 Squadron at R.A.F. Khormaksar 
out ove i different route from the one chosen for the return : P le 
: , , , s to receive its Standard next year. Equipped with Shackletons, 
trip. In the first six months—during which the detachment was the Squadron has operated from Aden since 1957 In 1960 it 
commanded by Son. Ldr. West—the aircraft had a successful completed 25 years of continuous service 
Operational record, carrying 54 patients and 142,345 Ib. of Malayan Helicoptering.—No. 110 Squadron has now completed 
‘ freight, flying on anti-smuggling sorties against a village near its second year of operations from R.A.A.F. Butterworth by lifting 
Mount Cameroon, and carrying much-wanted mail to isolated ts 10,000th  soldic nto the jungle Since August, 1959, the 
Army units Squadron has also brought out 600 casualties from jungle landing 
; zones and lifted 300,000 lb. of freight. Commanded by Sqn. Ldr. 
C. Simons, No. 110 Squadron is at present operating Sycamores 
R. \.1 ri \ppointme nts but is soon to be re-equipped with Whirlwind TOs it sae only 


R A I helic« pte squadron in Malaya 


HE tollowing are among recent Royal Air Force appoint- 
g g ore ppoint Army Airlift.—Last week-end Transport Command was to start 


ments ts first airlift of a complete Army unit and its families. Using 
Air Ministry: Gp. Capt. E. G. Rands and Gp. Capt. A. I Britannias and Comets, the Command is undertaking a six-day 
Winskill, C.B.E D.F.C., to the Department of the Air Member programme to bring the Ist Battalion The Royal Irish Fusiliers 
for Personnel home from Tripoli 
Bomber Command: Gp. Capt. H. R. Free. O.BE to Head- Fempsford Reunion.—This year's Tempsford Reunion (the 14th), 
quarters, No. | (Bomber) Group as Senior Technical Staff Officer: open to R.A.F. and W.R.A.F. personnel who served with Nos. 138 
We. Cdr. A. W. Ringer. A..F to Headquarters, No. 3 (Bomber) and 161 Squadrons, is again to be held at Williamson's Tavern, Bow 
Group for Air Staff duties Lane, London, E.C.4, on Nov. 10. Applications for tickets, price 
Fighter Command: Weg. Cdr. A. R. M. Watts, O.B.E., to Head- £1 2s. 6d. each, should be addressed to Sqn. Ldr. A. Firth (retd.), 
quarters for education staff duties 103 Swanland Road, Hessle, E. Yorks 
Transport Command: We. Cdr. V. S. Swain. D.F.C., to R.A.F “Spec. Ns” Dinner.—The Specialist Navigation Association 
Benson to command the Flying Wing dinner is to be held at the R.A.F. Club on Saturday, Nov. 25, at 
Flying Training Command: Weg. Cdr. B. G. F. Drinkwater to 19.30 hrs *receding it will be a meeting starting half an hour 
R.A.F. Swinderby to command the Administrative Wing: We. Cdr earlier. Tickets, at £2 each, are obtainable from Fit. Lt. B. P. 


A. Vicary, M.B.I to the R.A.F. Staff College, Bracknell, for Earle, R.A.F. Flying College. Manby, Louth, Lincs. 


R.C.A.F. VOODOOS.—The first 
of the 66 CF-101B Voodoos for 
the R.C.A.F. are now in service 
They will eventually replace all 
of the CF-100s operated by the 
five Canadian home - defence 
squadrons. These two CF-101Bs 
belong to No. 428 Squadron at 
R.C.A.F. Uplands, Ottawa. 


. 
3 
A 
~ 
< 
— 


The Wessex Operational 


HEN H.M.S. “ Ark Royal” sets out from the U.K. later 
this year on her present commission she will have aboard 
equipment which will enable her to hunt out and destroy today’s 
submarines more efficiently than any previous Royal Navy 


aircraft carrier. For. in addition to her strike, all-weather fighter 
and early-warning squadrons, she will have embarked No. 815 


Squadron—the first operational squadron equipped with West- 
land Wessex HAS. Mk. I helicopters 

This aircraft is a great advance on the Fleet Air Arm’s 
previous anti-submarine helicopters, Whirlwind HAS. 7s, which 
until now have been standard equipment in each Carrier At 
Group. If the work-up period of 815 Sqn. is any guide to the 
future the re-equipping of the anti-submarine force with this 
new type will be a reasonably smooth operation. 

For some 18 months now the Wessex has been in the hands 
of the Fleet Air Arm-—-No. 700H Flight at Culdrose having 
been working them out intensively until most of the discoverable 
bugs have been eliminated. This Flight is now continuing with 
the development of operational equipment for the Wessex; 
but in the meantime, as a result of the groundwork put in by 


7OOH, the Wessex squadrons now forming are receiving a pretty 
thoroughly developed helicopter both as an aircraft and as 
weapon 

As mentioned earlier 815 Sqn. is the first of these squadrons 
It was reformed at Culdrose on July 4 this year under the 
command of Lieut. Cdr. A. L. L. Skinner. Some, but by no 
means all, of the crews were transferred from 700H Flight the 
remainder being personnel posted to the Squadron in the normal 
manner Included in the Squadron’s complement are three 
officers from the Royal Canadian Navy on exchange posting 
one of these being the Squadron's Instrument Rating Instructo 
also represented on the strength are the Royal Marines 

During a recent visit to the Squadron it was very evident that 
even in this short time. 815 Sqn. had established its identity 
The Squadron team spirit was exemplified by the enormous 
harp, standing just inside the front door of the Squadron’s 
offices—a reminder of many years spent in Ireland, mostly at 
Eglinton. the Fleet Air Arm’s anti-submarine base. The harp 
as an insignia, has been carried on the Squadron's aircraft 
for several vears now and duly adorns its Wessex helicopters 


Top, Wessexes and 305,” 
piloted by Lieut. D. G.H. Fraser, 
R.C.N. and Sub. Lieut. N. P. E. 
Edwards” respectively, pass 
Poldhu on the Cornish coast 


Left, the first landing of a 
Wessex on an aircraft carrier 
took place in June of last year, 
piloted by Lieut. W. H. Sear, 
Westland chief test pilot. The 
helicopter is seen on the flight 
deck of H.M.S. “ Hermes.” 
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it Culdrose This emblem also signifies the Squadron’s link 
with a famous brewery 

The work-up period for hard work 
ind this is the more so if the Squadron is handling relativel 
new equipment. No. 815 Sqn. has found little difficulty in keep- 
ng up to imme. at the same time participating in many 
exercises additional to the work-up commitments. That this has 
the efforts of the servicing crews and 
from the maintenance point of 
opped up they have been of a 
effect on the work-up 


ny squadron s one of 


prog 


been possible testifies to 
he good rece rd of the Wessex 
Although snags have c 
minor nature and have had Iittle 


view 


Easy Maintenance and Servicing 
It has been found that engine changes are easily accomplished 
ind the accessibility of the equipment. especially the electronics 
has earned the praise of the crews involved Much of the 
ccessibilit) id well-planned inspection hatches and platforms 
Of se, inherited the Sikorsky S-58 although the 
engine tallation is naturally native to this country Such 
ease of servicing will pay dividends in the squadrons with the 


tircraft available each day 
ibout new aircraft enter 


ibout the 


ing squadron 


service that the aircrews are enthusiastic new mounts 


yut in this particular case this hackneyed phrase really rings 
true. the pilots seeming only too ready to extol the Wessex’s 
virtues Most. if not all, of them have spent many hours 
carrving out anti-submarine duties on Whirlwinds and they 
find the change very much one for the bett With greater 


ving ability and almost doubled range 

| m they feel that they now have in their hands 
t weapon able to cope comfortably with the anti-submarine 
problems that they may have to encounter 

Handl tare ol praise too and 
one of the pilots summed it up by saying: “ The Wessex is a 
sweetie In this connection the extra conferred by 
the Napier Gazelle shaft turbine engine inspires confidence in 
iny situation and its smoothness in operation compared with 
a piston-engined helicopter contributes a fatigue 


which not only pleases the crews but also reduces that rundown 


Spe ed id-car 


ind lo 
n Operational t 


gualities come in for their s! 


powe! 


lessening in 


in efficiency towards the end of a sortie which every aircrew 
is experienced 
Probably the most important single feature of the Wessex, 


both from the operational and 
of view is the auto-stabilization and auto-hover equipment 
and a major part of the work-up is concerned in thoroughly 
familiarizing the crews with its operation. This in itself makes 
the Wessex the Fleet Air Arm’s first helicopter with full all 
weather and night-flying capabilities and will, therefore. 
increase the striking ability of the Carrier Air Groups 

The potentiality of this equipment was quite graphically 
demonstrated to the writer during a practice sortie in a wind 
which was gusting to 25/30 knots 4 Squadron 
brought to the hover over the sea, the dipping asp 
into the water to commence the search 


from the handling points 


greatly 


Wessex was 
lowered 
The pilot then raised 


Sub. Lieut. Boas lifts Wessex 

300°" off the pad at 

Culdrose for a practice 
sortie 
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his hands from the controls and held them above his head; the 
auto-hover was maintaining the Wessex rock steady a few 
feet above the sea. No doubt the full significance of this 
will not be lost on those many who have juggled and con- 
trived to hold a helicopter in the hover in difficult conditions. 

The Wessex, of which 815 Sqn. has a full complement, 
is equipped to search and strike as an individual aircraft, being 
complete in itself with electronic equipment and dipping asp 
search equipment ind able to carry one or two homing 
torpedoes. In operational practice the numbers that are used 
would be dictated by the area to be covered and the estimated 
number of hostile submarines 

During our visit the 
submarine exercise off the 


nvolved 

was involved in an anti- 
isles and for this the hell- 
copters were operating in two. Their efficacy in 
this rdle is increased not only by the auto-hover and auto- 
stabilization equipment but by the increase in speed of some 
30/40 m.p.h. compared with the Whirlwind and an endurance 
of over two hours. The last enables a sizeable portion of sea 
to be searched, even by only one aircraft 

Each aircraft carries a crew of four comprising two pilots, 
an observer and a U/C rating and all four have plenty of 
room to carry out their duties. At present both 
pilots need all eyes operating in and out of Culdrose in con- 
junction with the Whirlwinds and Hillers of the Helicopter 
[raining School and the fixed-wing brigade represented by the 
resident Gannets and Sea Venoms; to the uninitiated the whole 
process appears a trifle alarming, but we were assured that 
the gentlemen in the tower were very much on the ball. 


squadron 
Scilly 


details ot 


necessary 


Squadron Background 


No. 815 Squadron has always been involved to some extent 
in anti-submarine work beginning in anti-submarine sorties off 
the north-west German coast just prior to Dunkirk in Sword- 
fishes. although its most famed achievement was leading the 
first wave of aircraft in the attack at Taranto. After that its 
war was almost entirely a Mediterranean affair until October, 
1943, when it was introduced to the Barracuda. From then 
on 815 Sqn. was very much linked with this aircraft, taking it 
to the Far East in H.M.S Indomitable “ and later in H.M:S. 
* Striker.” 

After the War the Squadron 
now exclusively in the 
Then it received a new 
Grumman Avenger. 


continued to operate this type, 
anti-submarine réle, until May, 1953. 
an even older aircraft, the 
ind it was interesting to see, during our 
visit to Culdrose, that one of its old Avengers was part of 
the Station Flight. Since then 815 Sqn. has remained entirely 
in the anti-submarine rdle with Gannets, Whirlwinds and now 
with the Wessex 

One left Culdrose feeling that with this new equipment 
No. 815 Squadron will be adding a particularly important and 
effective chapter to its histo ind also to that of the Fleet 


Air Arm.—J. D. R. RAWLINGS 
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" HE FIELD of astronautics has advanced so rapidly during 

the past four years that there has hardly been time to 
assess the full significance of one step forward before another 
has come upon us.” Thus began Dr. W. R. Maxwell, 
president of the British Interplanetary Society, in a lecture 
before the Society on Sept. 15; he was discussing “ Some 
Aspects of Recent Progress in Astronautics.” 

Dr. Maxwell dealt in particular with new and forthcoming 
rocket propulsion systems. He examined methods of improving 
rocket performance—-by increasing the structural efficiency of 
boost vehicles and improving specific impulse-—and considered 
the use in large space boosters of high-energy liquid propellents 
and clustered and segmented solids. He then went on to review 
the possibilities of orbital rendezvous techniques for spacecraft 
refuelling, and the opportunities that are opening up for 
nuclear and electrical propulsion systems. 

In view of the excellent treatment of the subject by 
Dr. Maxwell, who is superintendent of the solid propellent 
motor division of the Rocket Propulsion Establishment, 
Westcott, we are reproducing below the section of his paper 
dealing with chemical rocket propulsion and boost recovery. 


From V-2 to Nova 


For hundreds of years after the invention of rockets by the 
Chinese, there was probably little growth in either size or 
performance; and although there was some development of 
military rockets at the beginning of the eighteenth century it 
had little significance for astronautics. It was not until the 
arrival of the V-2 that astronautics could really begin as a 
practical science. 

This vehicle was two orders of magnitude larger than any 
rocket which had existed up to World War II, and the mass 
ratio achieved, although modest by present standards, was a 
remarkable step forward. It also used liquid oxygen success- 
fully for the first time on a large scale. In short, the V-2 was 
a leap forward in rocket development and all large liquid 
propellent boosters have derived from it. 

There has, however, been a great deal of development since 
the V-2 first became available as a vehicle for high-altitude 
research. One of the ways in which this had manifested itself 
is in growth in size. This is shown diagrammatically in Fig. 1. 

Saturn which is the largest vehicle in an advanced state of 
development in the Western World has a mass of nearly 500 
tons compared with 13 tons for the V-2. Nova, the vehicle 
which is undergoing study for a manned flight to the Moon, has 
a mass of about 3,000 tons 

Pure size growth would, however, have been quite inadequate 
to accomplish most space missions had it not been accompanied 
it the same time by a quite remarkable improvement in 
structural efficiency, i.e., the ratio of mass of propellent to mass 
of structure. The structural efficiency of military rockets in use 
at the beginning of World War II was about 0.30 or less. the 
V-2 had a structural efficiency of 0.77 and a large modern 
booster has a structural efficiency of the order of 0.94 
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GBS Space Propulsion Systems 


It is interesting to compare the size of a modern launching 
vehicle with the size it would have been if it had the same 
structural efficiency as the V-2. If we consider a three-stage 
Saturn vehicle for the mission of putting a 19,000-Ib. payload 
in a 300-mile orbit, then if the structural efficiency had remained 
the same as that of the V-2, ic. 0.77, the mass of the complete 
vehicle would be more than 20 times as great. If we consider 
a mission requiring a higher characteristic velocity, viz. the 


Dr. W. R. Maxwell, 

president of the 

British Interplanetary 
Society. 


orbiting of 3.000 Ib. at a distance of 23,000 miles which can be 
accomplished with a four-stage Saturn vehicle, then if the 
structural efficiency had remained at the V-2 level the mass of 
the vehicle would be almost 200 times as great The com 
parative sizes of the two vehicles are illustrated in Fig. 2 

At the same time there has been an improvement in the 
specific impulse of the propellents used. The specific impulse 
of all the important propellent combinations has been known 
for some years, but technical problems in their appiication or 
lack of availability prevented their use in the early vehicles 
Thus, the V-2 employed a methyl alcohol/water mixture as 
fuel because of the engine cooling problems associated with 
the use of pure methyl alcohol or kerosene. 

These problems were overcome in later engines such as 
those used in Thor and Atlas which normally employ kerosene 
In the meantime, work had been proceeding with the manufac- 
ture of substituted hydrazines and the introduction of U.D.M.H 
(unsymmetrical dimethyl hydrazine) led to a further improve- 
ment in propellent performance. 

As with structural efficiency it is instructive to see what size 
a modern vehicle would have been if specific impulse had 
remained at the same level as that in the V-2 (215 Ib.sec./Ib. at 
sea level). Again taking Saturn as an example, we find that 
a three-stage vehicle capable of putting a 19,000-lb. payload 
in a 300-mile orbit would be more than twice the mass of the 

(Continued on page 461) 
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Fig.1. Growth 
of rocket vehicle 
size. 


f 
i 
4 
‘ 
ps 
— 
1 
= 
Be 
t 
q 
NOVA 
250 
‘2 
200 
100 7 
; = Ze 
CONGREVE 
| 
'800 1810 1945 SO 1955 1960 7965 1970 


OCTOBER 5, 1961 11 THE AEROPLANE 


JET LIFT AND PROPULSION ENGINES 


have been specified for 


NEW STOL AND VTOL MILITARY AIRGRAFT 


Short Take-off and Landing Vertical Take-off and Landing 


High performance Advanced types of military STOL and VTOL aircraft are being 
designed with Rolls-Royce engines because of the performance which they offer. The latest 
jet-lift engine has a thrust sixteen times its own weight. Joint development of the Rolls-Royce 
R.B.162 jet-lift engine has been agreed by the British, French and German governments. 


Experience Since 1941 Rolls-Royce has pioneered work on STOL and VTOL powerplants; 
the company’s experience in this field is unrivalled. Techniques have been proved by a wide 
range of ground and flight tests including those with the “Flying Bedstead" and the Short SC.1 
research aircraft. 


Wide choice Rolls-Royce can offer a very wide range of jet-lift and propulsion composite 
powerplants suitable for all types of subsonic and supersonic STOL and VTOL aircraft. 
Lightweight performance boost can be provided for STOL aircraft either by direct jet thrust or 
by flap-blowing for high lift. 


Operational advantages Aircraft with Rolls-Royce VTOL engines can operate from 
unprepared surfaces without special ground facilities. When using the latest take-off and 
landing techniques no difficulties are caused by recirculation and ground erosion. 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
Expansion creates a number of outstanding opportunities for top grade Mechanical Designers and Development Engineers. 
Write to the Manager, Technical Administration, Aero Engine Division 
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Pressurised civil or military jet-prop transports; 
56 passengers or 6} tons of freight or combina- 
tions of both at 275 m.p.h. for 850 miles; operates 
from 1000-yd. grass airstrips; built for long life 
and easy maintenance; penny-a-passenger-mile 
economy. 
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the Sugarloaf goes the Herald 


... instead of banking away—the normal procedure. 

Taking off from Rio, Dart Heralds always flew straight over the 
top of the 1.430 ft. Sugarloaf mountain—and cleared it by 
500 f{t.—whilst on their severe see-it-in-action demonstratior 
tours which have taken them nearly 200.000 miles around the 
world to 56 widely-diflering countries, After such intensive trials 
this manoeuvre seemed little more than routine. 

Heralds are built by Handley Page to fly: to fly strongly and 
safely with power to spare. They are making light work of some 
of the most difheult flying conditions and airstrips to be found 
anywhere. 

Their fail-safe design. craftsmanship and Rolls-Rovee Dart 
engines are guarantees of economy. versatility and safety. 

Now at Handley Page’s factories around London, production 
is apace on a first bateh of 25 Heralds for service with Jersey 
Airlines, Maritime Central Airways, British European Airways, 


North-South, Nordair and other operators. 


HANDLEY PAGE RADLETT LONDON READING 
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HEIGHT IN 
FEET 
26005 
STRUCTURAL EFFICIENCY STRUCTURAL EFFICIENCY 
AND SI AS IN AND S$! AS V.2. IMPOSSIBLE 
1200 4 
‘ STRUCTURAL STRUCTURAL 
soo EFFICIENCY EFFICIENCY 
AS INV 2 ASINV 2 
4004 
3004 
2004 
1004 ATURN 4 STAGES 
19000 Ib IN ZOOMILE ORBIT 3000 Ib IN 23000 MILE ORBIT 
Fig. 2. Effect of structural efficiency and specific impulse on 
size of Saturn 
(Continued from page 460) 
current vehicle For the mission of putting a payload of 
3,000 Ib. in a 23,000-mile orbit, which can be done with a four- 
stage Saturn, the mass of the vehicle would be about three 


times as great if the specific impulse had remained at the V-2 
level 

The reduction in vehicle size due to improvement in specific 
impulse has thus been rather smaller than that due to improve- 
ment in structural efficiency (see Fig. 2) 


Liquid Hydrogen 

It has long been known that in terms of specific impulse 
liquid hydrogen gives a major improvement over all other fuels 
when used with liquid oxygen. However, its low density, high 
volatility, relatively high cost and somewhat poor availability 
discouraged designers from adopting it as a propellent. Tank 
and structure weight are considerably dependent on propellent 
density and liquid hydrogen with its exceptionally low density 
of 0.07 g/c.c. gave a structural efficiency which it seemed at 
first would be so poor as to almost offset the improvement in 
specific impulse 

Further study and the introduction of better structural 
materials and insulants has, however, shown that its use in the 
upper stages of space vehicles can confer marked benefits in 
performance. At the same time the problems associated with 
the use of liquid hydrogen as a rocket fuel, such as problems 
of pumping, have been largely overcome and successful engines 
of high thrust are now available in the U.S.A. It is planned to 
use four 200,000-lb.-thrust engines in the second stage of a 
later version of Saturn. 

Simultaneously, improvements in the size and efficiency of 
liquefaction plant have greatly reduced the price of liquid 
hydrogen and taken jt from the stage of a comparatively scarce 
laboratory liquid to a commercially available fuel. 

Che rapid development of liquid hydrogen as a rocket pro- 
pellent caused the U.S.A. to Vega, because Centaur. 
which is a similar vehicle with liquid hydrogen in the second 
stage, had progressed faster than expected. The improvement 
in performance which accompanies the use of liquid hydrogen 
can be illustrated by the fact that the use of a LOX hydrogen 
motor in the second stage of Nova instead of LOX/kerosene 
would enable a booster of 6 million Ib. thrust to be employed 
as the first stage instead of one of 9 million Ib. thrust; there 
would also be a corresponding reduction in vehicle size 

It is not immediately obvious that LOX/H. might be suitable 


cancel 


for use in space for flights where long coast periods are 
involved. At least one recent study (Ref. 1) has shown that 
in the environment of space, using suitable insulation and 


radiation shields, LOX/H, compares very favourably with other 
propellent systems and gives a better overall performance than 
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This study applied to a space 
vehicle with a mass of 30,000 ib. including insulation, pro- 
pulsion system and payload; at the end of coast the shield 
against external radiation is jettisoned and the propulsion 
system then expends all its propellents in giving the vehicle a 
velocity increment of 12,000 ft rhe thrust level is assumed 
to be 30,000 Ib 
On this basis the following figures emerge: 


so-called storable propellents 


sec 


TABLE 1 


tive payload capability 


Relative payload per cent 


No coast One year coast 
pur 100 | 100 
pu 96 | 96 
F2/H p 93 | 94 
F2/NoH pt 91 | 93 
F2/NoH.« pr 87 88 
O2/H: p 86 86 
71 73 
p 65 67 


Having seen how the astronautical capabilities of launching 
vehicles have increased in recent years due to growth in size, in 
structural efficiency and in the performance of the propellents 
used, it is appropriate to examine how far these processes can 
continue. It is difficult to see what, if any, is the upper limit 
which practical engineering considerations impose on vehicle 
size 

Comparison with other vehicles such as ships and aeroplanes, 
and even with animals, that some factor or other 
imposes an upper limit on size. In the case of space vehicles 
it may well be that the limit will be imposed by cost, not only 
of the vehicle itself, but of the launching and testing facilities 
and the development costs 

The latter could indeed be greatly reduced by the clustering 
of vehicles already developed. This process has not so far 
been carried out to any great extent with vehicles using liquid 
propellents, and there are certain obvious difficulties in doing 
so 

Much of the development cost of a boost rocket is in the 
development cost of the engine and the clustering of engines 
is now a recognized technique for saving development time 
and money. The Americans are using eight clustered engines 
in the first stage of Saturn and the Russians have announced 
the use of six clustered engines in the launching vehicles used 
for the first manned space flight. 

However, there is probably a practical upper limit to the 
number of engines which it would be desirable to cluster 
although there is some divergence of opinion as to what this 
number might be. This means that if the thrust of booster 
rockets is to go on increasing there must be some growth in 
the size of the individual units 

From the above it can be concluded that while some growth 
in the size of launching vehicles can be expected its extent 
cannot be predicted. Growth to the size of Nova which 
weighs 3,000 tons is in sight and it cannot be assumed that 
this is the limit 


Suggests 


Structural Efficiency and Specific Impulse 

Consideration will now be given to the possibility of improv- 
ing structural efficiency. Here again prediction is difficult but 
there are one or two fundamental facts to use as guides. The 
material property which is of greatest importance in deter- 
mining the mass of a structure of given strength is sometimes 
called the specific strength and is the ultimate tensile strength 
divided by the specific gravity of the material. 

There is a theoretical upper limit to the tensile strength of 
materials: it varies with the material, but for metals is normally 
of the order of 500 tons/sq. in. This has never been approached 
in macroscopic structures and there seems little likelihood of 
doing so in the near future 

Tensile strength—and hence also the specific strength of 
available structural materials—is, however, undergoing con- 
tinual improvement and it may be that materials close to the 
theoretical limit of strength will one day be available and 
that a structural efficiency of say 0.98 will be achieved. Specific 
strength in itself cannot be taken as the sole criterion for the 
reduction of structural mass 

In simple structures—for example, cylindrical shells—a 
material such as high tensile steel which may have a high 
specific strength accompanied by quite a high density may 
give a thickness which is too small to be practicable. In 
principle, however, it should be possible to overcome difficulties 
of this type at the expense of increased structural complexity. 

So far as improvements in propellent specific impulse are 
concerned, it appears that with the introduction of the liquid 
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oxygen/liquid hydrogen combination no further major improve- 
ments in performance can be expected. Liquid fluorine/liquid 
hydrogen gives only a slightly higher theoretical maximum 
specific impulse than LOX/liquid hydrogen (410 as opposed io 
391 Ib. sec./Ib. at 1,000 Ib./sq. in. with expansion to | atmos- 
phere) but the propellent density at optimum mixture ratio 1s 
more favourable (0.45 g./c.c. as opposed to 0.28 g./c.c.). This 
should lead to better structural efficiency provided that the 
reactive properties of fluorine do not impose too great a mass 
penalty 

The fluorine/hydrazine combination gives a_ theoretical 
specific impulse of 363 Ib. sec./Ib. which is less than that of 
LOX/liquid hydrogen, but the propellent density at optimum 
ratio is 1.31 g/cc. and, again assuming that the chemical 
reactivity of fluorine does not impose a severe mass penalty, 
the structural factor would be greatly improved. Pure 
hydrazine has not proved to be a practical propellent, but 
ammonia gives almost as good a specific impulse with a 
propellent density of 1.18 g./c.c 

A word of warning is necessary here against drawing too 
firm conclusions from figures of maximum specific impulse and 
propellent density alone; the propellent specific-impulse 
mixture-ratio curve may have quite a flat optimum and it may 
be possible to move away from the optimum with only a slight 
loss in specific impulse but a marked change in propellent 
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Fig. 3. Comos booster-programme costs; ten programme flights. 


density. Hence the optimum design point may not be (and in 
fact usually is not) at the point of maximum specific impulse 

Ihe tuture of fluorine as a rocket propellent is not clear, 
but its cost, the toxic nature of the exhaust, and the costly 
development facilities that this leads to, suggest that if it is 
used at all it will be in the smaller upper stages. 


Solid Propellent Motors 

The discussion up to this point has really been concerned 
th liquid propellent rocket motors. This is because in terms 
both propellent specific impulse and structural efficiency 
liquid propellent rocket motors are superior to solid propellent 
motors and this superiority seems likely to remain. Solid 
propellent rocket motors are nevertheless receiving very serious 
attention in the United States as first stage boosters and very 
large motors are now being developed 

These large solid motors are mainly of the segmented type 
in which a number of standard sections are joined together 
longitudinally to form a complete motor. For some purposes 
these complete motors will be clustered to form large first-stage 
boosters and such an arrangement is even being considered for 
Nova. This is because a somewhat poorer mass ratio is more 
tolerable in a first stage and also some of the loss in perfor- 
mance vis-a-vis liquid propellent boosters can be offset by 
using somewhat higher initial accelerations than are possible 
with liquid propellent boosters 

Ihe attraction of solids for this purpose is that all the 
complicated processes in their manufacture can be dealt with 
in a filling factory and no major or expensive facilities of the 
type required for handling cryogenic liquids on a large scale 
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are required. Delayed firings due to trouble in other parts 
of the system, bad weather, etc., would also be no problem 
with solids. The clustering of solid motors is a relatively 
simple procedure and gives a satisfactory structure with little 
weight penalty 

There are, however, certain problems involved in the use of 
large solid propellent boosters and one of these is the maximum 
size of segment which can be transported. This seems to be 
of the order of 50 tons. which for a segment with a length 
diameter ratio of unity, leads to a diameter of about 12 ft. 

It seems likely that even though solid propellent motors 
may be employed as first-stage boosters, liquid propellent 
motors, probably using LOX/liquid hydrogen, will be used for 
the upper stages. This is because for a given payload the use 
of high-performance upper stages can greatly reduce the size 
and therefore the cost of the first stage. On the other hand 
the use of cryogenic liquids in the upper stages immediately 
removes some of the advantages of an all-solid system. It 
would no longer be possible to hold a shot indefinitely and 
there would still be the need for liquid propellent handling 
equipment even though on a smaller scale 

A compromise solution might be reached by using storable 
propellents in the upper stages. Current thinking. however, 
strongly favours LOX/H, for these. 


Boost Recovery 

It must not be concluded that because solid propellent motors 
have started to compete with liquid propellent motors as large 
first-stage boosters that the liquid unit will necessarily be ousted 
from this rdéle. The major cost of a large solid propellent 
booster is in the propellent and this is necessarily destroyed 
The major cost of the large liquid booster, on the other hand 
is in the engines and structure and it might be possible to 
recover and re-use this. 

The problem is by no means an easy one but has neverthe 
less received serious study (Ref. 2). It can be conveniently 
divided into three main parts: (1) Stabilization of the booster 
on re-entry: (2) deceleration and aerodynamic heating on 
re-entry: and (3) terminal descent and soft landing. 

Vehicle stabilization is necessary in order to ensure that the 
structure does not break up on re-entry, and also for the 
deployment of terminal deceleration devices. Existing vehicles 
will tolerate quite high longitudinal decelerations but would 
break up under the decelerations which would be experienced 
on re-entry in a transverse orientation. A review of the aero 
dynamic shape and weight distribution of current boosters 
suggests that engine first would be the preferred orientation. but 
the attitude would not be stable. 

Further study indicates that metal dive brakes can provide 
the necessary stabilization, but that the dynamic behaviour of 
the system in the case of a very large booster would be unsatis 
factory unless it was orientated in the correct direction by a 
reaction jet attitude control system before re-entry Aero- 
dynamic heating on re-entry would be too severe for fabric 
parachutes, but would otherwise be tolerable with a small 
amount of skin protection in critical areas 

Final descent would be by parachute followed by solid retro 
rockets to further reduce the speed. Although land impact 
is theoretically possible, water entry gives a better margin of 
safety. 

(Continued on page 463) 
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Fig. 4. Comos booster-programme costs; fifty programme flights. 
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ARE YOU trying EVERY- 
THING YOURSELF including 
GLASS FIBRE MOULDING 


Trying to make glass fibre mouldings yourself? Can't get them right? Problems? Then why 
bother? You'd save money and get what you want by calling in Microcell. They have all the 
knowledge, all the personnel, all the skill and all the plant to do the job properly. With no waste. 
And on time. You can benefit from this concentrated effort by calling in a Microcell Moulding 


Representative. MICROCELL LTD, 9 KINGSWAY, LONDON, W.C.2. COVent Garden 1262 


A SUBSIDIARY OF BTR INDUSTRIES LTD. 
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a Supply dropping is a quick and easy 
undertaking for the STOL Caribou. 
ba Air packs roll effortlessly out of the 
large rear door on roller conveyors— 
S: which also facilitate quick get-away 
when loading. 
Four 1,500-lb. pallets can be dropped 

in rapid succession to land within a 
§ concentrated area. 

Air drops of jeeps and 3,000-lb. 

— e) pallets have been successfully demon- 
strated. 

The Caribou’s slow speed under full 
control, and straight-out rear exit, 
permit accurate delivery and close 
grouping of cargo. 


HAVILLAND AIRCRAFT OF CANADA 


HAWKER SIDDELEY AVIATION 


Duke Street, St. James's, London 
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TABLE 2 
Dive brakes, | Dive brakes,| Dive brakes | Controlled 
parachutes and air 
rockets and balloon rockets wings 
tage of booster 
-Out weight 10.0 13.4 25.4 10.0 
entage of booster 
oad 2.9 3.9 7.3 2.9 
Burn-out velocity 
penalty (constant 
payload) ft./sec 190 250 480 190 


(Continued from page 462) 


The dive-brake/parachute/retro-rocket system is not the only 
one to be studied. One of the more interesting of the other 
proposals is the use of rotary wing devices (Ref. 2 and Ref. 3) 
The main attraction of such a device is that, because of the 
energy it stores, it constitutes a positive means ot providing 
lift. and it may be possible for an expended booster to return 
to its launching site and touch down at near zero speed. The 
rotor wings would be folded back during flight in space and 
the rotor would be set in rotation on re-entry when the dynamic 
pressures become large enough. Although this device appears 
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to have considerable possibilities it seems that a great deal of 
development work would be needed to make it practicable. 

Dive brakes with air-turbo rockets and winged boosts have 
also been considered but are not competitive for programmes 
involving 50 flights or less due to their very high development 
and hardware costs 

On the left are some interesting “ penalty” figures given 
by Lysdale (Ref. 2) for the 6,000,000-Ib. thrust Cosmos booster 
having a burn-out weight of 440,000 Ib. 

The saving in the booster cost programme for several 
different recovery systems for ten and fifty programme flights 
of the Cosmos booster are given in Figs. 3 and 4, respectively 
which are also due to Lysdale (Ref. 2) 
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Conterence on Satellite Communications 


RITAIN, the United States and France will test radio and 
TV communications relayed by Earth satellites next year, 
it was confirmed in Paris on Sept. 22. The announcement was 
made by Dr. J. R. Pierce, chief U.S. delegate to the four-day 
conference of the International Scientific Radio Union 
The only important delegate missing from the conference was 
the Russian, Prof. Siferov, the Union vice-president. Offered 
the chairmanship of one session, he replied that he could not 
be chairman and did not turn up 
Speaking of the Franco-British/American experiments, D1 
Pierce said that in mid-1962 American-launched radio-satellites, 
combining with ground stations of the three nations involved, 
would enable the first experiments in telephone and television 
to be made. It was impossible to say when, how and at what 
price space-relayed communications would be put at the dis- 


posal of the public All I can say,’ Dr. Pierce concluded, * is 
that we are sure to be successful and that we differ between our- 
selves only on the methods to be used, not on the goals.” How- 


ever successful communications satellites turn out to be, he said, 
they would not eliminate cable transmissions They would add 
new facilities to help to meet the 20°, annual increase in long- 
distance communications needs 

Dr. S. Namba, the Japanese delegate, said his country hoped 
that after the first experiments had been made between the 
United States and Europe, a second series could be started 
between J; ind the United States and a third between Japan 
and Europ r. J. Clegg, of the Australian Department of 
Supply. said that the Australian situation, with undependable 
radio contact with the United States and Britain, could only 
be relieved by communications relayed by satellite 

Present arrangements call for the United States to launch 
six different experimental communications satellites during the 
next 18 months. The French receiving station will be built in 
Lannion, Britanny, using French and American equipment; it 
should be ready by March, 1962 [he British station is being 
erected by the G.P.O. on Goonhilly Downs, Lizard Point, in 
Cornwall 


Prospects for Rocket Pransports 

N the August issue of the Aeroflot journal, Grazhdanskaya 
| {viatsiva, a report is given of an interview with Professor 
General Major G. I Pokrovsky He is often an Air Force 
spokesman on rocket matters 

The General was asked “ How, and to what degree will the 
successful development of space techniques affect World 
economy? He answered that space research and develop- 
ment. like the development of aircraft industries, will have 
profound effects in many fields of industry and sc.ence, 
especially metallurgy, electronics, chemistry and physics 
Satellites give valuable information on the upper layers of 
the atmosphere and this will benefit, not only aviation, but 
other branches of the economy, he said. Sputnik III carried 
magnetic research equipment which showed how the strength 
of the East Siberian magnetic anomaly decreased with height 
and from this it was possible to make deductions about 
deposits deep in the earth. In the future, Earth satellites will 
provide a useful method of locating mineral and potential fuel 
deposits. ind of solving geodetic problems They will play 


an important part in the improvement of long range trans- 
missions of radio and television. Another very important use 
of Earth satellites will be in meteorological forecasting. 

The second question was related to the possible application 
of intercontinental rockets in the field of transport. 

Pokrovsky said statistics showed that, on average, people 
in large cities who visited friends in the same city spent about 
one hour in travel. Rockets will enable this average journey 
time to apply for flights between any part of the globe. But 
it is necessary to ensure that, for purposes of passenger trans- 
port, the forces of acceleration and deceleration on take-off 
and re-entry do not exceed 2g: if this can be assured the rocket 
will become a general means of global transport. 

The most useful stage-length is that from 5,000 to 15,000 km. 
(3.105-9,315 miles) with journey times of 30 to 50 minutes. 
The ideal would be to use nuclear propelled rockets. 

For flights in the 6,000-7,000 km. range (3,725-4,347 miles) 
the rocket, with its greater propulsive efficiency, less drag and 
without the need of vast fuel resources, is superior economically 
to the supersonic passenger aircraft, Pokrovsky continued. In 
the stage length over 9.000 m.les the rocket has an over- 
whelming economic advantage.—F.1.F. 
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MOON BASE.—This map shows the proposed extension at 

Cape Canaveral to provide launching sites for future manned 

lunar missions and other space activities requiring advanced 

Saturn and Nova boosters. Six or more launch complexes 

will be constructed in the dark shaded area which covers 
some 80,000 acres. 
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Personal Flying 


Air Touring 


Appraised 


ROM the finalized results of the Air Touring competition, 

held during the two days of July 28-29, and in which there 
has been some rearrangement in finish order, it is possible to 
compute some interesting figures on the basis of achieved and 
measured performance. It is rarely possible to get such detailed 
and impartial information on a variety of generally new aircraft 
types operating under identical conditions, and some invaluable 
data, particularly on engine handling and fuel consumption, are 
forthcoming from an analysis of the official figures. 

These now show that the overall winner remains the Piper 
Comanche, flown by lan Forbes, but the second place both in 
total and in class was in fact taken by the six-seat Cessna 185 
Skywagon. This displaced the Aero Commander, which became 
third overall, although remaining first in Class III, with the 
Mooney Mk. 21 fourth in the general classification and third 
in class. When the correct flight time for the Skywagon was 
taken into account, it was found to have been placed first in 
the distance event, scoring a total of 1,080 points, compared 
with 1,030 for the Mooney and 1,022 for the Comanche. 

As the table shows, this high total was gained to a certain 
extent by the high payload factor of the Cessna 185, which 
with six seats was exceeded in capacity only by the Aero Com- 
mander, and equalled only by the Piaggio. With oniy one very 
efficient engine, a clean airframe and an excellent STOL per- 
formance, the Cessna naturally stood a very good chance on 
the formula, which multiplied seats occupied times a.m.p.g 
times block speed over 10, as well as in the take-off and landing 
section. The Skywagon lost out heavily in points for lack of 
baggage capacity, but this was an inevitable penalty associated 
with utilization of the full six-seat capability. 

A point to remember in examining the figures for block 
speeds and fuel consumptions is that these were achieved for 
a large proportion of the 625-mile flight at low altitudes. 
Because of the necessity to come down to pylon level for 
positive identification at the turning points, and also because ot 
strong headwinds over most of the legs, it was only practicable 
on the long Shobden-Shoreham stretch to get up to about 
4,000 ft. Most of the other legs were done in many cases right 
down on the deck 

This may have had a considerable bearing on the fact that 
all but one of the Class | and II aircraft had to put in to either 
Rearsby or Shoreham, or both places for some competitors, for 
refuelling. Class III (the twins) were obliged to go round 
non-stop. A range of 625 miles, with reserves (to earn the 
possible 60 bonus points) is a fair stretch for small aircraft to 
fly non-stop, and while some aircraft, in any case, were unable 
to operate with full fuel and maximum payload at the same 
time, several contestants elected to take part with reduced fuel 
loads to gain the benefit of lighter weights, 

It is significant, however, that the only aircraft in Class II 
to go round without refuelling was the eventual winner, which 
meant that the Comanche had sufficient fuel at the end to 
qualify for the full quota of bonus points. The Mooney, on 
the other hand, landed both at Rearsby and Shoreham for 
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SECOND TOURER.—Finalized results of the Air Touring 

competition held at Kidlington in July brought the Cessna Sky- 

wagon G-ARM]J, flown by John Fricker and Beverley Snook, 
into second place overall and in class. 


refuelling, and yet gained less than half the possible total of 
bonus points for fuel margin on return. lan Forbes achieved 
the very high block speed of 166 m.p.h., which was exceeded 
only by the Class III aircraft, and yet from his fuel consump- 
tion of just over 10 Imp. gal./hr. obviously had his engine 
handling buttoned up. 

I believe he used the Max Conrad technique of leaning out 
the 250 Lycoming at all altitudes on one magneto until the 
engine ran rough, and then restoring smooth running by means 
of the carburetter heat. Whatever his technique, it was effec- 
tive, but the additional advantages of fuel injection are illus 
trated by the fact that the Skywagon, with 10 more b.h.p. tor 
take-off than the Comanche, used less than 10 gal.hr. on its 
way round, and both consumptions were well below the nearly 
12 gal./hr. of the lower-powered Safir, with its older type 
190 b.h.p. Lycoming. 

Modern American light powerplants have clearly reached a 
new high in efficiency, and their potentialities in the hands of 
experienced pilots are nowhere better illustrated than in C! 
of the competition. There, Toss Murray in the 150-b.h.p. Cub 
achieved the incredible fuel consumption of 4.6 gal. hr., which 
was a fraction less than the Condor on half the power, and 
nearly half that of the Chipmunk’s veteran and comparably 
sized Gipsy Major engine. With the same take-off power as 
the Chipmunk, the 145-b.h.p. Cessna 172 also put up an 
excellent show in achieving a consumption of only 5! gal. hr 

The benefit of supercharging on the Meta-Sokol’s basically 
100-b.h.p. engine, which with its aid gives 140 b.h.p. for take 


iss 


| 
} Finish In Seats | Flight Fuel Block | Take-off | Ldg Ref 
Aircraft Powerplant order class joccupied| time | used | speed | Cone (A v.P.G run run 
Class! | jhom. s | Imp. gal.| m.p.h. | gal./hr. | yd yd 
sna 172 1145 b.h.p. Continental O-300 11 5 3620} 31.0 55 | 200 | 190 170 
Aircoupe | 1x90 b.h.p. Continental C-90 16 2 | 60417 | 27.0 103 | 4.45 23.0 | 250 289 RS 
Chipmunk | 1x145 b.h.p. Gipsy Major 17 3 | 2 |} 45358; 38.3 1278! 7.84 16.3 | 360 | 233 R/S 
Colt 1x 108 b.h.p. Lycoming O-235 18 4 | 2 }60012| 362 104 | 60 17.3 | _ } 151 R./S 
Condor | 1x75 b.h.p. Continental 19 5 1 | 71209 349 86.7 | 484 17.9 290 168 RS 
Cub 150 | 1150 b.h.p. Lycoming O-320 20 6 | 2 | 7 14 07 | 33.3 86.4) 46 18.8 (70) 99 S 
Class ll | | | | 
Comanche 250 | 1 «250 b.h.p. Lycoming O-540 1 1 | 34615 | 40.6 166 108 | 15.4 250 247 - 
» 185 | 1 x 260 b.h.p. Continental 10-470 2 2 | 6 |44255| 42 | 133 | 98 | 136 135 259 S 
Mooney Mk. 21 | 1x 180 b.h.p. Lycoming O-360 4 3 | 4 143847} 327 135 | 7.05 | 19.1 250 | 276 R 
a 175 | 1x 175b.h.p. Continental GO-300 5 4 4 | 5 34 43 | 35.0 112 | 63 17.8 140 | 165 S 
1x 160 b.h.p. Lycoming O-320 7 4 5 3902] 360 110 | 635 | 17.4 115 | 181 R 
2 1150 b.h.p. Franklin 6A4—150 8 6 4 51359} 33.3 119 6.35 18.8 220 | 271 RS 
ssadeur 1 x 100 b.h.p. Continental O-200 9 7 3 507 57 | 302 122 59 20.7 250 123 s 
1x 295 b.h.p. Lycoming GO-480 12 4 425 06 | 57.5 141 13.0 10.85 (80) 101 
kol | 1% 140 b.h.p. M332 14 9 a 5 28 59 31.0 114 5.65 20.0 (140) 234 R 
1x 190 b.h.p. Lycoming O-435.. 15 10 4 |44028/ 55.2 134 11.8 11.35 350 274 R/S 
Class 
Ac mmander 560 | 2x 350 b.h.p. Lycoming IGO-540 3 1 7 1319 12 87.9 188 26.4 71 290 299 
Piaggio P.166 | 2x 340 b.h.p. Lycoming GSO-480 - 2 6 3 5912] 122.0 157 30.5 5.15 260 255 
Piper Aztec | 2250 b.h.p. Lycoming O-540. . 10 3 5 329 41 73.4 179 21.0 8.5 (180) 225 
Cessna 310F 2 x 260 b.h.p. Continental 10-470 13 4 4 3 15 30 80.6 192 24.7 78 (220) 282 
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small 
Oddly enough, the highest air-miles per gallon, how- 


off, is shown by its comparable 5.65 gal./hr. to the 
Cessna 

ever. were achieved by the Aircoupe, with 23, and the 
Ambassadeur. with 20.7, neither of which recorded particularly 
low fuel consumptions; but .it must be remembered that with 
the formula, the best a.m.p.g. did not usually result in obtaining 
the largest number of points. Given a fixed number of seats 
(at 160 Ib. each plus 20 Ib. baggage allowance) it was the best 
AXVb that brought home the bacon. 

From the results, it seems that the Piper team adopted 
throughout the Conrad fuel leaning technique, since the Aztec, 
with two similar engines to the Lycoming 0-540 in Forbes’ 
Comanche. used almost exactly twice the consumption of the 
single-engined type—21 gal./hr. compared with 10.8 The 
310, on the other hand, although using two of the 260 
10-470s of the type fitted to the single-engine 
Cessna Skywagon, used 24.7 gal./hr. compared with 9.8 for the 
185. In this case. however, from the very high block speed 
192 m.p.h.. the fastest achieved—-the 310 was clearly not 
operating at its optimum AX Vb 

With fuel injection, the Commander used less fuel with its 
350 Lycomings than did the Piaggio with its 340 geared 
Lycomings—26.4 to 30.5 Imp. gal./hr.—but it is of interest to 
observe that none of the engines in competing aircraft used 
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have been the Cub 150, which failed to clear the tape at 
70 vd. (and in fact went beneath it). It later demonstrated its 
ability to do it from 75 yd., with a breath of wind, but this 
did not help it in the contest. The lri-Pacer did surprisingly 
well at 115 vd.. as did the Cessna 185 and 175 at 135 and 
140 yd 

Contestants did not know what each other declared for 
take-off distance, and it is therefore additionally interesting 
that the Mooney and the Comanche both came out at 250 yd., 
and both cleared the tape in comfort. The Aztec was the 
only twin to try for less than 200 yd., and failed to make it. 
In most cases, landing runs were slightly longer than take-offs, 
but there were one or two notable exceptions. The Condor 
took off in 290 and landed in 168 yd., the Chipmunk took 
360 and 233 yd. respectively, and the Ambassadeur 250 and 
123 This could mean that they were underpowered, but 
equally might have indicated coarse-pitch props. 

It should be emphasized that the computed figures in the 
table are approximations from the official times and distance, 
but they should be close enough for all practical purposes.- 
JOHN FRICKER. 
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more than the P.166’s 15.25 gal./hr 
Apart fuel consumptions, the 
distances some study, although 
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entirely representative since those in parentheses failed to clear 
Conditions at the time were virtually nil 
ambitious 
Shortest take-off would 


the 10-ft. barrier 
wind, which foxed some of the more 
and temperatures of around I.S.A.+5 
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by Dr. A. E. Slater 


A PERMANENT thermal goes up 
appropriately from the mountain 
spur at Assisi, on which the Monastery 
of St. Francis, friend of the birds, is built 
This is conveniently only a few miles 
east of Perugia, where this year’s Italian 
national championships were held. They 
were held there, Philip Wills explained in 
a talk to the Kronfeld Club, because the 
national centre at Rieti, nearer Rome, 
could not have dealt with so many sail- 
planes: and the Italians wanted to find 
out whether they had a site which could 
cope with an international contest, before 
deciding whether to offer to organize the 
next World Championships 

Perugia is half-way across, and half- 
way along, Italy’s “leg.” But the main 
crest of the Apennines misses it, passing 
between it and the east coast: neverthe- 
less there are mountains and hills all 
around, each with a village perched on 
the top. The roads corkscrew down from 
one village and up again to the next; 
consequently the total distance of a road 
retrieve is four times the air distance 
flown. So if two or more pilots in the 
competition exceeded 200 km., next day 
was a rest day: if they exceeded 300 km., 
they were allowed two rest days to get 


back 
* * 


Two British visitors took part, Philip 
Wills and Brennig James, and one each 
came from France, Germany, Switzerland 
and from Poland, which sent Miss 
Pelagia Majewska, winner of the F.A.L.’s 
Lilienthal Medal 

Wills won the first day’s task, an out- 


and-return race to Rieti: this was 100 
miles The route involved crossing a 
complicated mountain range, then a 


valley containing three airfields, then 20 
miles of country impossible to land upon, 
then down another valley to Rieti. Here 
two Italian machines collided, reducing 
the entry list from 32 to 30, though the 
pilots happily saved themselves by para- 
chute. 

The weather was typical of that which 
continued throughout the fortnight, anti- 


cyclonic, with mostly “ blue” cloudless 
thermals around the site and over lower 
ground. There were, however, some 
cumulus clouds over the mountains and 
sometimes cumulo-nimbus’ over the 
highest peaks of the Apennines. 

These high peaks had to be crossed the 
next day in a 105-mile race south-east to 
Pescara, and the problem was to get over 
the crest of the range into the sea breeze 
blowing up the other side. These sea 
breezes came in regularly from both sides 
of the country, but one never knew how 
far they had come, and a windward slope 
might turn into a leeward slope as sea 
air poured over the crest. 

On this occasion Wills found the sea 
air too stable and became the only com- 
petitor not to reach the goal. He thus 
dropped to 12th place and spent the rest 
of the contest recovering his initial lead 
ing position 


+ * * 


The third contest was a race to Rieti, 
in which Philip Wills finished second: and 
the next was a triangular race, which he 
won, though the Italian Biagi now 
reached top position and held it for four 
days 

Then came distance along a_ line 
through Assisi, which involved soaring 
close to mountain slopes with the wing- 
tip almost touching, so narrow was the 
belt of lift. while one slope unexpectedly 
had the sea breeze blowing down it and 
caused Wills to lose a few thousand feet 
Landing on low ground, he had his fusel- 
age damaged by large lumps of hard, 
caked earth, but he won the task 

Though his wife was waiting only 30 
miles away, telephoning difficulties were 
such that he could not contact her till 
next day. Then another day was needed 
for repairs; but this was a “ 300-km 
day” followed by two rest days, which 
was as well, since the workshop was busy 
with fuselages under repair. 

Cu-nim clouds, with bases at 1,000 ft. 
and tops at 25,000, were around the 
second leg of a 200-km. triangle on the 
6th contest day, and Brennig James 


FTER some delay because of development problems, the 


This aircraft is powered by the 90 b.h.p. Con- 
but most of the current production batch of 
500 Rallyes will have the 100 or 145 b.h.p. Continental engines. 

Production of the Rallye series is planned at the rate of one 
per day, which should be reached in the near future. 


Morane-Saulnier 
at Tarbes on Aug. 


M.S.880 Rallye-Club 
26, in the hands of 


climbed in one of them nearly to the 
top. with the result that he crossed the 
second turning point at 10,000 ft.; but 
the Italian observers gallantly said they 
had seen him, so he scored. 

An odd task on the 7th contest day was 
an aero-tow to Assisi, then a flight to a 
turning point, down to the end of a 
valley, and back to base. Philip Wills 
won it and recovered his overall lead. 

Then came a type of task which Ann 
Welch introduced at this year’s British 
Championships: a flight to a turning- 
point and free distance thereafter. The 
difficulty again, said Wills, was to find 
the wind direction, especially as there 
was no smoke anywhere, and only the 
ripples on a puddle, which was calm on 
its north side, enabled him to detect it 
at a critical moment. 

Finally, someone bought his Skylark 
3f. It is unusual, apparently, to own a 
private sailplane in Italy, because the 
income-tax man takes it for granted, 
incredible as it may seem, that anyone 
owning such a thing must be a rich man. 

Italy, according to Aviasport, now has 
its first pilot with three Diamonds to his 
Gold “CC.” His name is Vitelli, and he 
earned his third Diamond with a 507-km. 
flight at this year’s Polish Championships. 

* 


N ENGLAND for a 
Cijan, leading 


year is Boris 
Yugoslav sailplane 
designer, who was responsible for the 
famous Orao and Meteor. While visit- 
ing the aerobatic contest at Dunstable, 
he had news about a sailplane design 
competion recently held in his country. 
The four winning designs are to be built 
aS prototypes, and, after testing, two of 
them will be chosen for quantity produc- 
tion to the number of 172. One will be 
a 15-metre single-seater, and the other 
an all-purpose two-seater of larger span. 

Cijan was commissioned to produce a 
five-year plan for the development of 
Yugoslav gliding, and a congress, before 
whom it went, accepted it unaminously. 
It will be financed largely by local com- 
munities rather than government funds. 
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Correspondence 


Who Cares... ? 


I is widely agreed that our future standard of living depends 

on our ability to increase production and our export trade; 
we are constantly being exhorted by the Government to do so. 

This company, anxious to play its part in this national effort, 
recently completed an additional extension containing over a 
third of a million pounds’ worth of manufacturing facilities. 
Having been promised the appropriate housing accommodation 
by the Bracknell Development Corporation some many months 
ago, energetic steps were taken to recruit the necessary skilled 
staff to man the extension as soon as it was completed. 

At this late stage, however, Bracknell Development Corpora- 
tion, in complete disregard of all essential realities, calmly 
informed us that only a small percentage of the houses promised 


would now be available, owing (it is understood) to the 
“necessity” for housing administrative and non-productive 
personnel from new organizations who have only recently 


arrived in this New Town. We are now inextricably trapped 
in the sticky web of ineffectual bumbledom without the houses 
needed for our skilled staff. 

New machines lie idle, research and development are cur- 
tailed, exports are heavily hit and the Government's exhorta- 
tions for initiative and enterprise are effectively frustrated. 
Lethargy and the forces of smug apathy achieve another major 
victory. 

Research ... Development .. . Exports ... WHO cares... ? 

Sir, as our American friends would say, “ What a way to 
run a railroad.” 

Bracknell, Berks L. SEFTON 

(Chairman and Managing Director, 
Premier Precision, Ltd.). 


The Schneider Trophy 
ITH reference to the correspondence on the custody of the 
Schneider Trophy. this remarkable specimen of Gallic art 
properly belongs to the Royal Aero Club, in whose name the 
various British teams were entered for the memorable series of 
seaplane races, and who contributed largely to the successes 
by way of staff work. 

Although the High Speed Flight of the R.A.F. provided the 
pilots, Supermarines and Glosters the aircraft (with the Short- 
Bristol Crusader in 1927), and the taxpayer and Lady Houston 
the money, which led to the outright winning of the Trophy, 
there seems little logic in moving it elsewhere today, unless the 
R.Ae.C. are fed up with the irreverent using it as a hat peg. 

In regard to the alternatives suggested by Mr. Cook, Super- 
marines are now engaged in fresh fields and pastures new and 
their distinctive family of aircraft design has come to an end. 
Nothing will ever detract, however, from their achievement in 
producing three successive Schneider winners, leading to the 
immortal Spitfire 


Woking, Surrey. C. F. ANDREWS 


Me-262 Information Wanted 


WISH to appeal for reminiscences and general information 

concerning the World's first operational jet fighter, the 
Messerschmitt Me-262, upon which I am preparing a book, 

This Luftwaffe fighter saw limited service in the Low Countries 
ind more extensive use over the German homeland from July 
1944 until the cessation of hostilities in May 1945. Very little 
has ever been published on this last phase of the air war, 
ilthough I have recently received help from the German 


iuthorities, notably by being allowed to research in the archives 
of the Luftwaffe-Studiengruppe at Hamburg/Blankenes. 


Due 
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to the majority of the contemporary records having been 
destroyed or otherwise lost to public view, the only satisfactory 
way of tracing the combat history of the Me-262 is by enlisting 
the aid of those who were actually involved with, or affected by, 
the introduction into service of this revolutionary aeroplane 

I am most anxious to contact any ex-R.A.F. personnel (or 
other Allied aircrew for that matter) who met this machine 
during the course of their wartime flying duties, and can provide 
details of actions involving Me-262s from logbooks, diaries, or 
other documents of the period. 

It would also be most interesting to hear from ground 
personnel who were stationed in Germany or other parts of 
Western Europe during the closing stages of the War who may 
have experienced bombing attacks by these aircraft, others 
holding photographs of captured specimens taken at overrun 
airfields, and technicians and pilots who were intimately con- 
nected with the type during trials held at Farnborough and 
elsewhere after the War. 

All possible care will be taken with any photographs or 
documentary material loaned by correspondents. 

16 St. Mary’s Grove. 

Chiswick, London, W.4. 


Bigger Still 


OUR centre page of THE AEROPLANE AND ASTRONAUTICS of 
Sept. 14 had a “ rear view of the military Argosy showing 
to advantage its capacious clam-shell doors.” 

May I point out that the top door is in the closed position 
and only approximately half the orifice is seen in the photo- 
graph. I suggest “doors-closed™ selection had been made 
and when the photograph was taken half the operation was 
complete as the top door closes first. 


RicHaRD P. BATESON 


Fit. Lt. M. A. Fisn, 
Argosy Training Unit 


Benson 


[Our correspondent’s explanation of the unusual shot men- 
tioned seems most logical. However, even with the closing—or 
opening—sequence only part complete, the capaciousness of the 
Argosy’s rear fuselage is still much in evidence.—Epb.] 


VOR/DME Until 1975? 


LIKE a man who defies all the conventional rules of polemics 

and does not check his quotations; I do it myself, with 
quotations and much else—it is the only way to 
ground these days. But I try not to do it in the first sentence 
as Capt. G. K. Edwards has done (THE AEROPLANE AND 
ASTRONAUTICS, Sept. 14) What Shakespeare is usually 
credited with writing is, “ The lady doth protest too much, 
methinks ” (Hamlet, Act III, Scene 2). 

But, not content with trying to improve on Hamlet, Capt 
Edwards goes on to make the similar mistake, less only in 
degree, of trying to improve on OPtional Reading. His letter 
is based on the assumption that, in bringing out the weaknesses 
of vor, | am advocating a reversion to the non-directional 
beacon or the radio-range. A more careful reading of the 
article would, however, have shown that I did not mention 
either of these aids. And, to give vor its due, I would say 
at once that it represents an advance on both of them. But that 
is not to say we can now sit back till 1975 (the date to which 
VOR and DME are protected) and assume that we have the 
en route and the terminal navigation problem licked 

Capt. Edwards quotes the virtues of Shannon vor at over 
1SO0 miles range: how accurate is his track at that point and 
how does he know the accuracy? Shannon is a fairly well 
sited vor but I should be surprised if at that range the 
track could be guaranteed at better than +10 n. miles. Even 
under the very favourable conditions of the ARMA Research 
evaluation at Kansas City, the best that vor could give was 


+5 Take a less favourable site, like Jackson, Mich.. and you 


cover the 


find an error at 35 miles radius of 9°; even with the latest 
Doppler correction” applied this is still as much as 4! 
(see THE AEROPLANE AND ASTRONAUTICS, Apr. 20, p, 427) 


With distances between many stations of over 150 n, miles, the 
pilot experiencing this type of error is off a 10-mile airway 
even though his needle is central, 

Nor is a radar backing, as Capt. Edwards suggests, the com- 
plete answer. Radar can direct a few aircraft back on track 
but the service does not pretend to act as a continuous 
navigational monitor to all aircraft on the scope. 

So the situation seems to amount to this: we know that 
it is impracticable (from frequency and economic considera- 
tions) to sprinkle the units around with the pepper pot: that 
mid-station position errors, even with a well flight-tested pair 
of vors, will often be 10 n. miles; that some stations have 
greater errors due to inherent siting difficulties; that many 
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States perform inadequate calibration flight tests; that, in 
terminal areas, the pilot roday cannot cope with some of the 
short dog-legs and holding clearances given to him; that vor 
DME computers have been advertised since 1954 but no evalua- 
tions declared—other than the report of R.T.C.A. Committee 
SC-54 (January, 1957), which turned them down. And now 
we learn that not only is the aid inflexible and inaccurate, 
with the failure of frequency pairing as between the vor and 
DME elements it is in some cases ambiguous. I ask simply: is 
this the system for our subsonic and supersonic aircraft? 
But, with all the above short-comings, I would not advocate 
a reversion to low-frequency ranges or to the Nop; and let us 
not hold up the vor/DME installation programme while await- 
ing the ideal aid. On the other hand, however, the collision 
problem is surely too close to us to allow, as there seems 
danger of allowing. a mood of complacency to prevail in the 
industry. By all means give vor a chance, but don’t chance 
everything on it till 1975 
London, W.2 
Anti-collision Radar 
ITH reference to “OPtional Reading—1l1™ by C.C.J 
(Sept. 14). The use of airborne anti-collision radar was 
aptly summed up by Mr. R. F. Hansford in his lecture, “* Why 
Air Traffic Control?” delivered at the Royal Aeronautical 
Society's Symposium on Air Traffic Control on April 20 last 
this symposium was reported, if not the paper itself, in sub- 
sequent editions of TH&t AEROPLANE AND ASTRONAUTICS. Mr 
Hansford works for Decca, who are in the forefront of 
electronic navigation. He concludes that anti-collision radar is 
just not a practicable solution in dense traffic areas 
The alteration of course, dictated by one echo ahead. could 
in many busy situations direct an aircraft towards other poten 
tial collision risks. If all the aircraft in a given situation had 
this radar, the result could be chaos, dangerous chaos 
Jersey, C.1 lr. F. PEPPET 


A Shot in the Dark 
NTING on my article 


(Aug. 31), L. C. Wright suggests in his interesting letter 
(Sept. 21) that “mental interpretation, via the eye, 1s fixed 
permanently to the Earth.” and that anvone out of sight of 
the Earth “might just as well be down an unlit coal mine.” 
The implication appears to be that Nature gave us eyes for 
use here below, and it is presumptuous of us to expect them 
as Major Titov did, to work properly out in space 

But the interconnections of the eyes and the balancing organs 
are such that they cannot even be relied on to work properly 
even at sea level The other day, when I was paddling in 
shallow water on a beach just north of Aberporth, a huge 
swell was breaking farther out, so that the water rushed 
violently up and down the beach alternatels On looking 
vertically down at the rushing water, I nearly fell over 

This disorientation, as with Major Titov, was due to the 
eyes reporting that the environment was moving when it was 
not The otolith organs control not only the eves but the 
tension of muscles used in balancing. and the latter were given 
wrong orders 

Yet Mr. Wright seems to suggest that both the early reptiles 
and our own immediate predecessors had big brow ridges 
because we were only Intended to look down, not up. Even 
birds, who are descended from reptiles, are given a natural 
instinct which enables them to navigate by the Sun, and also, 
it is almost proved, by the stars 

So far from the eyes being unsuited to life in space, there 
is evidence to suggest that, if it were not for our eyes, we 
should have no conception of the existence of space, in the 
general sense, at all. In a remarkable book, “Space and 
Sight.” by Dr. M. von Senden, published by Methuen in an 
English edition last vear, the author has collected all known 
cases of patients who have been born blind and later given 
their sight by surgical operation. Incredible as it may seem, 
such people are found to have had no knowledge that there 
is such a thing as space at all, much less any conception of its 
properties 

For instance, the length of a stick is, to them, the time it 
takes to run their fingers along it. And, if they are led down 
a straight road and round a corner, they have no sense of a 
change of direction, but only recognize that a change has 
taken place in the muscular sensations of walking. And when, 
immediately after operation, they are shown a square patch 
of light, they can only recognize it as a square by running 
their eyes round its periphery and counting the corners one 
by one 

After reading this book, one is almost persuaded that space 
is an optical illusion 

Regarding Mr. Wright's assertion that “the eye is so very 
much older than the mind.” a mind cannot function without a 
brain, which is made of nerves. Nerves have probably had 
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only a single origin in evolution, whereas eyes have originated 
many times independently, having evolved from different tissues 
in different groups of animals. Eyes are of no use without 
nerves to transmit their information, whereas nerves have a 
lot of uses besides carrying messages from the eyes 


Whipsnade, Beds A. E. SLATER. 


Sh-h-h-h. . . With the interests of you wreaders | 
at heart, as ever, | have had James “ Lensmaster” | 
Wilde, one of my best men, lurking in the long grass } 
at Hawke hush-hush (vide Popular Press) Surrey 
airfield for some weeks Suddenly, unshaven and | 
unpaid, he has turned in this startling picture of what 
is clearly the P.1150, hitherto believed to be little | 
more than gleam in a Frenchman's eye. According 
to Jim, this revolutionary device, which is some 23 


designs ahead of the 1127, was slowly approaching 
to land on a pre-positioned 3d. bit (the carefree 6d 
days are, alas, over) when the bus-driver shot 

in front of him. With a grinding of revolutionary 
nozzles, barely discernible in the picture, the hush- 
hush pilot halted the Cammel. as the 1150 is code- 


named, and before you could say “ Aviation Week 
our Jim had got his picture. Well done, that man! 
* 
| 
Arresting. The circumstances of the above scoop 


recall a true wartime happening told me by my old 
squadron pal Freddy Beagle. now S.A.T.C.O. at 
| Ronaldsway Airport, Isle of Man, at which airfield | 
| he was flying Westland Wallace target-towing biplanes 
in 1941. A Gladiator coming in to land there struck | 
the top of a passing bus and finished in a heap. As | 
| the dazed pilot crawled from the ruins, the Station 
C.O., a man of quick passions, roared up in his car, 
howling You’re on a _ charge!” “What for?” 
muttered the pilot and was told “ Low flying!” 


Kay Hops It. For anyone quitting aviation the 
brewery business is probably as good as any and 
better than most to turn to, so Jimmy Kay, ex- 
managing director of Avro’s, will probably enjoy his 
new job as managing director of a Lancashire brewery 
company almost as much as his thirty years in 
aviation. I hear he’s made sure of keeping in touch 
with airborne hopping by nominating a subscription 
of this magazine, which he started taking at Chelten- 
ham College. as a farewell gift from Hawker Siddeley 
So, as he’s probably reading this “Jim, I told you 
you couldn't shake off the old love. Wregards from 
all.” 

Put It This Way. . . Let's be charitable and not 
name the publication which tells us: “In our Air 
Letter No. 4806 giving technical data on Blue 
Streak, reference was made to apogee heights of 7,000 
and 10,000 miles This was incorrect and should 
have read ‘apogee heights of 7.000 and _ 10,000 
miles *.” Well, that clears that up except, perhaps, 


for an apposite apology for apogee. 
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Expansion in Scotland 


Aircraft-Marine Products (Great Britain), 
Ltd. who in six years existence 
has become _ firmly established as a 
leading manufacturer of solderless terminals, 
has now practically tripled its production 
irea with the opening of a new factory at 
Port Glasgow. The official inauguration was 
performed last Monday, Sept. 25, by the 
Rt. Hon. John S. Maclay, M.P., C.M.G., 
Secretary of State for Scotland. 

The company is one of 10 overseas associ- 
ates, five of them European, formed by 
A.-M.P. Inc., of Harrisburg, Pa., U.S.A., 
itself a comparatively young concern which 
began life in 1941 The British off-shoot 
was established at Port Glasgow in 1955 in 
a factory with an area of 17,000 sq. ft. Ter- 
minal production began the following 
year and since that time more than 15,000 


A model of the VC10, one of a number 
of British aircraft to employ A.-M.P. 
terminals, is examined by the Rt. 
Hon. John S. Maclay, Secretary of State 
for Scotland (left) and Mr. G. H. J. 
Monro, A.-M.P. general manager. 


The compact hydraulic 
power control unit de- 
signed by Fairey Engin- 
eering and used in the 
Hawker P.1127. Control 
signals can be either 
manual or electrical. 


solderless designs have been developed and 
supplied in many forms, tailor-made to the 
requirements of a particular industry 

In 1959 another 5,000 sq. ft. was added 


to the company’s factory area, a move 
brought about by the increasing demand for 
the company’s products This has con- 


tinued and it has been found necessary to 
expand production facilities still more by 
opening a completely new factory, still in 
Port Glasgow, which has a_ 60,000-sq.-ft. 
area. 

Some idea of the demands placed upon 
the company by the aircraft industry alone 
can be gauged from the fact that the Avro 
748 employs something like 8,000 A.-M.P 


terminals. Further up the scale aircraft 
of Boeing 707 size use of the order of 
13,000 such components The company 


claims that the vast majority of civil and 
military aircraft flying in the free World (a 
figure of 95% has been quoted) uses A.-M.P 
products for their electrical wiring 

Also worth noting is that despite the num- 
ber of A.-M.P. associates in other parts of 
the World the British company’s exporis 
stand as high as about one-tenth of its total 
production. 


Demonstrating Score 


Companies within the aircraft and elec- 
tronics industries are to be visited by a 
demonstration van from Elliott Brothers 
(London), Ltd., containing its new Score 
electronic production test equipment. These 
visits will begin this month, 

Designed to meet the test and inspection 
requirements of the greatest possible number 
of electronic and electrical apparatus manu- 
facturers, Score comprises a range of stan- 
dard units which can be used to make either 
a simple basic continuity checker of 200 
lines or built up to a complex system provid- 
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ing for all test requirements for a number 
of production lines. In this form it can 
have up to 9,999 lines 

The system includes a 16-track magnetic 
tape recorder, upon which test programmes 
can be stored, and will provide facilities 
in addition to continuity checking—tor 
testing resistance values from 10 ohms to 
1 megohm to within an accuracy of 2%; 
for carrying out insulation tests with SOO or 
1.000 V. up to 20 megohms; testing capaci- 
tance from 1,000 pf to 100 Mf 2 and 
inductance from 10 Mh to 10 h. 


Flight Analyser on Show 


From Aveley Electric, Ltd., the company 
that handles the Fairchild photographic flight 
analyser equipment in this country we learn 
that another unit has now become available 
for demonstration. A number of displays 


of this analyser are, in fact to be arranged 
during the course of this month This 
equipment was first seen in the U.K t 


Cranfield in May. 
All About Beryllium 


A three-day international conference on 
“The Metallurgy of Beryllium” has been 
arranged by the Institute of Metals and is to 
be held from Oct. 16 to Oct, 18 at the 
Royal Commonwealth Society, Craven Street, 
London, W.C.2, Purpose of this conference 
is to make available for discussion a 
large mass of hitherto unpublished work 
covering the whole field of the metallurgy of 
beryllium, with the exception of the 
extraction processes. 

Seventy papers have been submitted under 
four main headings. These are: Mechanical 
and Physical Properties; Beryllium in 
Nuclear Reactors ; Beryllium in Aircraft ; and 
Metal Preparation and Fabrication. 


Aviation Calendar 


Oct. § 
Harrogate. Acrodrome Owners Association Con- 
ference, at the Cairn Hotel, until Oct. 6 


Oct. 6 
Londoa. R AcS Rotorcraft Section lecture 
Integrated Flight Systems for Multi-engined Rotor- 
raft Transports by M Sullivan and J \ 


Simpson, at the R.Ac.S.. 4 Hamilton Place, W.1 
at 18.00 hrs 
Oct. 10 

Birmingham. Institute of Production Engineers 
Midlands Section lecture, ** Manufacturing Tech- 
iques of the Armstrong Whitworth Argosy.”” by 
R A. Courtman and A. W. Menzies at the James 
Watt Memoria! Institut it 19.00 hrs 

Luton Airport...R.Ac.S_ Branch Film Evening, 

he Napier Senior Staff Canteen, at 18.00 hrs 


Oct. 11 

Bristol. British Institution of Radio Engineers, 
South Western Section lectures. ** General Introduc- 
tion Inertial Navigation by R. Collinson, and 
* Components and Techniques Employed in 
Inertial Navigation Systems,”’ by E_ Bristowe. at the 
School of Management Studies. Unity Street, at 
19.00 hrs 

London. R.AcS. Agricultural Aviation Group 
lecture, “* Agricultural Aviation in New Zealand,” 


by G. C. Lindsay, at the R.Ae.S., 4 Hamilton Place 
W.1. at 19.00 hrs 


London, -GAPAN lecture Stress and Human 
Performance,” by Air Cdre. W. K. Stewart. at the 
Institution of Mechanical Engineers, 1 Birdcage 
Walk. S.W.1, at 18.4% hrs 

Loadoa, —Institute of Production Engineers Sec- 
tion lecture, “ The Hovercraft by J. M. George. 
atthe R.Ae.S., 4 Hamilton Place, W.1, at 19.00 hrs 

Isle of Wight...R Ac. S. main lecture at Lo.W 


Branch * Experiences in Construction and Flying 
of Bell's Recent Aircraft.” by J. A. O'Malley 
at the Saunders-Roe Club House, East Cowes, at 


18.00 hrs 


London, — Radar Electronics Association 
lecture “Space Communications—-Systems and 
Equipment,”” by I I Matthews, at The Royal 
Society of Arts, John Adam St... W.1, at 19.00 hrs 

Oct. 16 

London... R.Ace.S. Astronautics and Guided Flight 
Section lecture, ** Packaged Liquid Rocket Propul- 
sion Systems “ by W. N. Neat and K. G. Page. at 
the R.Ae.S., 4 Hamilton Place. W.1, at 18.00 hrs 


Company Notices 
NEW COMPANIES 

Airborne Aviation Services (Gatwick), Ltd. 
(703,439).—Private co Reg. Sept. 15 Cap. £100 
in £1 shrs. Sec.: D. T. Harris. Reg. off.: 39 High 
Street, Crawley, Sussex 

Aviation and Executive Services, Ltd. (702.838) 
Private co Reg. Sept. I! Cap. £100 in £1 shrs 


To carry on iines aerial communication 
Directors: Capt. Donald FE Smith, 14 Somerville 
Gardens Leigh-on-Sea, Mrs Muriel D. Shafe 


Chelsfield Hill, nr. Orpington, Kent 
Sec Muriel D. Shafe Reg. off 17 Bouverie 
Square, Folkestone. Kent 

Martin Air Services, Ltd. (703,029).—Private co 
Reg. Sept. 12. Cap. £100 in ¢1 shrs Directors 
William R. Pearcy. The White House. High Street 
Burnham-on-Crouch, Essex; William S. W. Fone 
200 Gresham House, Old Broad Strect, E.C.2. Sec 
Shirley Hart. Reg. off.: 3-4 Rangoon Street, E.C.3 


New Patents 
APPLICATIONS ACCEPTED 
881,662.—-Bristol Siddeley Engines, Ltd. Gas 

turbine jet propulsion engine units for ar- 
craft and also jet propelled aircraft.” 
Jan. 29, 1958. (Gan. 29, 1957.) 
881.663. Bristol Siddeley Engines, Gas 
turbine propulsion units.” Jan. 29, 1958 
Gan. 29, 1957.) (Divided out of 881,662.) 
V. Meccanica Verghera S.p.A. 
* Arrangement for training helicopter 
pilots." June 24, 1959. (May 8, 1959.) 


882.073,.-- Rolls-Royce, Ltd.“ Aircraft Feb. 21 
1958 (Feb. 26, 19487.) 

881,785.—B.M.W. Triebwerkbau G.m.b.H. 

Powerplant for short forward or vertical 

take-off aircraft." July 30, 1959. (Aug. 1 

881.96". — Rolls-Royce, Ltd. Propulsion unit f 
use in vertical take-off aircraft pril 12 


1960. (April 17, 1959.) 


S81,718.—Fairey Co., Ltd.—-** Aircraft under 
carriages." Dec. 9, 1987. (Dec. 7, 1956.) 
Pirna Veb.—" Jet pro 
Ppulsion plant." Feb. 11, 1958 
Printed specifications of the above will be avail 
able on Nov. 8, 1961, and the opposition period w 


expire on Feb. 8&8, 1962 


Personal Notices 


BIRTHS 
Huntley.--On Sept 16, at RAJ 
Costord, to Mary Elizabeth (née Taylor), wit f 


Fit. Lt. E. F. Huntley--a daughter 

King.—On Sept. 17, at RAF Nocton Ha 
to Patricia, wife of Flr. Lt. C. E. Kinga son 

Murphy.-On Scpt. 13, a R.A F Nocton Ha 
to Ann, wife of Sqn. Ldr. P. P. Murphy 
daughter 

Stacey.—4)n_ Sept 19 at R ALF Hospita 
Weeberg, Germany, to Frances (née Faucett), wife 
of We. Cdr. J. Stacey--a daughter 


Stanway.—On Sept. 17, at Louise Margaret 
Maternity Hospital, Aldershot tw Sheila in 
Laidman), wife of Sqn. Ldr. M. I. Stanway 1 n 


Webster.—On Sept 25 at RAF Hospita 
y, to Barbara (née Courtney), wife of Sqn. Ldr 
R. E. Webster-—a daughter 


DEATHS 
Gundry-White.—On Sept. 13, at R.A-F. Halton 
Cdr. I. M. Gundry-White, « 
Nicholls.—On Sept. 12, Fig. Off. M. Nicholls 
as the result of a flying accident 

Richards.—-On Sept. 25, at Berkhamsted, Sqn 
Ldr. J. L. Richards, R.A.F. (retd.) 
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RADAR 


50 cm Gives longer range for given transmitter power. 
The Marconi series of 50 cm radars gives clearance of jet aircraft 
from take-off to 150 miles plus on a power of only 500-600 kW. 
The one radar meets both airways surveillance and air traffic 
control requirements. Running costs are thus much lower. 

50 cm Penetrates thick weather without loss of efficiency. 
In most radars precipitation clutter seriously obscures the PPI 
picture. No remedial device is 100%, efficient. The choice of the 


- 50 cm wave length, however, avoids the difficulty entirely. It gives 


a clear picture of aircraft, even in heavy rain or snow, and also 
indicates the position of storm centres. 

50 cm Permits M.T.I. elimination of permanent ‘clutter’. 
Of the various ways of clearing the echoes of stationary objects 
which confuse the interpretation ef the radar situation, M.T.I. 
(moving target indication) undoubtedly gives the best results. The 
use of 50 cm makes it possible to use crystal control throughout a 
radar system to which a simple and completely stable M.T.I. can 
be harnessed to give a clear and unambiguous picture. 

50 cm Switches into instant operation. 

Crystal control of frequency enables Marconi 50 cm radar to be 
brought into instant operation even after long periods of inactivity. 


GIVES THE LONG, CLEAR VIEW 


MARCONI 


COMPLETE CIVIL, MILITARY AND NAVAL RADAR SYSTEMS 
SURVEYED, PLANNED, INSTALLED, MAINTAINED 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED * CHELMSFORD * ESSEX * ENGLAND 
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THE AEROPLANE 
and ASTRONAUTICS 


OCTOBER 5, 1961 


“AEROPLAES 


ASTRONAUTICS 


PRESS DAY Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the foliow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payabl2 to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, The Aeroplane and 
Astronautics,” Bowling Green Lane, London, E.C.1 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
The Aeroplane and Astronautics Commission 
1% (minimum 2/-) on amount deposited 
BOX NUMBERS—Private advertisers desiring 
to have replies sent care of ‘’ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of The 
Aeroplane and Astronautics,’ Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right co refuse 
or withdraw advertisements at their discret 
and are not responsible for clerical or printers 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midiar d 6616 
50 Hertford Street, Coventry Teleph 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone Deansgate 6114-8. 12 Renfield Screer 
Glasgow. Telephone: Glasgow Central 1413 


TELEPHONE 
Monday Friday 9 a.m. to 6 p.m. 
Saturday 9am. tol pm 


HYDE PARK 2448 9 


SHACKHUD. LONDON wi 


AIRCRAFT FOR SALE 


ESSNA 180. 19457 4800 hours tal Fitted cross 
nad landing = gear Full panel dual contro 
gether 1 2 Simplexer and Mk. 2 V.O.R 
New \ > “tive in ivory, gold and bia k 
Phone Jock Brabham Eimbridge 4808-9280 
bridge vonings 607-6 


For 
FASE OR ASI P' RCHASI 


SPECIALLY ENGINEERED LONG-RANGI 
HiIGH-PAYLOAD 


1049H Sv?t® CONSTELLATION 
RAFT 


¥ Mos € nomica ng-rang high-paylcad 
f vatiat 

Spe engine aircraft permits pay 

ads f 45.00" irgo «120 passengers 

ng 

Either we passenger r convertible 
nfiguration 

availat 


DON'T BUY ANY LARGI TRANSPORT 

AIRC RAFT UNTIL yo HAVE LOOKED 

AT THES! AIRCRAFT FOR FLEXIBILITY 

PAYLOAD CAPACITY AND EFCONOMY IN 
OPERATION 


ALSO 
IRCRAFT 
C-46F A 
PASSENGER AND CARGO 
WITH OR WITHOUT T-CATEGORY KIT 


INSTALLED 


Ca 
FRED BENNINGELR 
Executive Vice-Presid 


BURBANK. CALIFORNIA 


Phone. Triangie 7-34 Cable, 


EXECUTIVE AIRCRAFT | 
DIVISION 


DE HAVILLAND RAPIDE 
Havilland Ray 


f i 
her “4 te oper 
im, tw reraf 
wit! r 
t 
to public transy nedar 
tly £1,500 
DE HAVILLAND DOVE 
nly since new, origi 


Airframe 
wher th 


ted with sandwich | reraft for 
| 
\ 


Why not a 


AUSTER AUTOCRAT 


NEW OR USED AIRCRAFT SUPPLIED CREDIT TERMS ARRANGED 


AVIATION LIMITED 
EUROPE'’S LEADING AIRCRAFT TRADERS 


LIGHT AIRCRAFT 
DIVISION 


er Price } Ir 


BATTERY SHOP 
EQUIPMENT 
Rectifiers. 230/400 volt input, 36v., 50 

amp. output £55 

Charging Boards A.M. 3 circuit pattern £45 
Accumulator Capacity Test Set £49 
High Rate Discharge Testers (U.S.A.) £29 


EX STOCK!!! NO WAITING!!! 


STARAVIA LTD., Redfields Works, 
Church Crookham, Nr. Aldershot, Hants. 
Tel.: Fleet 1383 


The 175 + 


essna 


APPOINTED DEALERS 


The North & West Midlands: Wes‘air Limited, 
Squires Gate Airport, Blackpool, Lancs 
East Anglia & East Midlands: 

W.H. & J. Rogers (Engineers) Ltd., 

Gt. Barford, Bedford 
West: Steels (Aviation) Limited, 
Clifton, Bristol 
Scotiand : Airwork Services Limited, 
Perth Aerodrome, Perth, Scotiand 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 
+ HERTFORD 


PANSHANGER AERODROME 
TELEPHONE ESSENDON 


TRANSPORT AIRCRAFT 
| DIVISION 


| 
| BEECHCRAFT Ci8S and D188 The 


all mainta i r 


wr 4 ' 
Minor | VICKERS VISCOUNTS. 
erbaul | ser Vickers \ 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


175 PICCADILL 
LONDON. W 


| ETER S. CLIFFORD AND CO... LTD ft 
IPER Tri-Pacer 150 full blind ff gz pane Nar 
| Super Hom Mi re ola 
engine and airfram nce me ( \ 
months full hire and reward, £2 f kK S 
1G ER cond 
A 
urfram hor and rew ‘ 
6 
URTHER 
XFORD  Arrport Kidlirgton Kid! 
Bletchington 3492 
IPER aircraft on view, cars taken in pa xcha 
Term Maidenhead Autos, Bath Rd Ta 


Maidenhead 4904 
EMINI dual mirol, Gypsy (-2, por 
board 34 sc.O disc brakes 4 


1 expires 
962. immaculate condition, £1,500. Rimmer Avia 
Waltham St. Lawrence, She ck Row, 2 t 


USTER V J! hours 1.04 € 
genera al 2 ; Ba 
Springiictd Farm Sussex I . 
347 6 

CLOTHING 
F. Officers’ uniforms for sale v 
R. A. ere oned. er’s. We 
SI Woolwich ne «1055 Kits al pur is 


CONSULTANTS 


AN L. S. Mc — London Schoo 
Pil 


lavigalor tra 


ington Square Knightsbridge 


R Ww SUTTON (CONSULTANTS) LTD 


e Lansdowne Place, Cheltenham Phone 58 


HANGARS 
-HANGAR for sale asbestos clad. ca y « 
holds one Auster, £100. James Cram Ox id 
Norwic 607-7721 
PACKING AND SHIPPING 
R AND J Dom Works 
e Thames Rd Chiswic Londor Wa I 
Chiswick 7761 Official pac ~ Wes and s S 


raft industry 


PRINTING AND ICATING 


ANUF AC iy RERS 
trate yo spare pa 
ate work 


Nc 
Tr AER PLANE AND 


— 
16 
2 
| 
mifortable te t 
4 have been widely used throughout the 
EXPE RIENCE hours 1.760 
The passenger cabin has ar mplet 
ee ach with er wails, red his is 
velvet uph ie ‘ 
“ wet neure th init lue as 
ategory ¢ fA. valid tii M from this off 
| 
| S 
| 
| 
; 
| | 
| sta 
pellers 
aren 
| 
| 
| | 
‘ | | f Air Naviga 
Ker 
| 
| | 462 
| 
| 
| bares 
: res 
etc k service. Box A073, cure 
607-733 of Ast AL TICS QN-x 77 
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AERO LTD. 


MOONEY Mk. 21 


For the past three months more Mooney 
Mk. 21's have been sold than any other 
single engine retractable undercarriage 
aircraft inthe world. After flying in this 
superlative aircraft, you too will say 
«*Make Mine Mooney.” 

To arrange a 
contact: — 


R. K. DUNDAS 
AERO LTD. 
DUNDAS HOUSE 

59 ST. JAMES’S STREET 
LONDON, S.W.|! 

HYDe Park 3717. Cables 

Sole U.K. Distributors 
OR 

MERCURY AIRLINES LTD. 

MANCHESTER AIRPORT 
Tel: MERcury 5262 
North of England concessionaires 


demonstration flight, 


Tel DUNDUK 


THE BRITISH AIRLINE 
PILOTS ASSOCIATION 


81, New Road, Harlington, Middx. Tel .HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


Sole Distributors in the U.K. 


VIGORS AVIATION LTD. OXFORD 
AIRPORT. KIDLINGTON 3444 


There is a JODEL for you. 
Lither the AMBASSADEUR 3 seater 
or the MUSKETEER 4—5 seater. 
U.K. Agents 

ROLLASON AIRCRAFT & ENGINES LTD. 
KEDHILL AIRPORT * SURREY 
NUTFIELD RIDGE 2212 


Telephone 


PERFECT 


PRECISION 
P 

AIRCRAFT 
SPRING WASHERS 


TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355.8 
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AIRCRAFT 
AND COMPONENTS 


AND WHITE LTD 


ke eading stockists in the U.K. for instruments 
naviga nal equipment, electrical components anc 
pa 


ACCESSORIES, SPARES 


1 engine a ssories Spares for de Ha ‘ 
Gipsy Major and Queen eries and Armstrong 
Siddeley, Cheetah IX and XV_ engines 
| 61 QUEENS GARDENS, London, W.2 I 
Ambassador 2764 Cables 
Lond 7 


r 
eve 


lee REGIONAL AIR TRADING CO., ¢ 
Airpor for Rapide spares very 
Pho Croydon 


For 
Grant 


FOR 


C-46, DC-4, DC-6, 1049H. 
CONSTELI ATION A'® RAFI 


ALSO 
ND 
3350-EA-3 ENGINES 


PRATT & WHITNEY 


17 ENGINES 


R2800 OBI6 


URBANK ALIE 
B C 


CALL OR CABLI 
DOUG DULY 
| Pt Triangle 7-3411 Cable Flytiger 


URPLUS test equipment for sale Hydraulic pr 

mat vacuum, electrical low temperature nstru- 
me r elle isile mpact, creep, crack detection 
et Send requirements, L. Solloman, Ltd., 1 Beaufort 
St Manchester $ Phone Blackfriars 4571 


609-634 


Aircraft Accessories, Spares and 
Components Wanted 


pair of seaplane floats for light air 
craf good second-hand or repairable condition 


acceptable. Box AO71, care of THE AEROPLANE 


| 
| 
| 
ASTRONAL 

TANTED Rear seat for Proctor 3 a ¢ 
| W church Rd., Ashford, Kent 


RADIO AND RADAR 


rics 60 


heist 


TRI2D, STR9Z, STRYX and most other British 
| and «American V.H.F R/T equipment aways in 
} stock 4 R.B.-epproved design installations wo any 
|} type of aircraft A. J. Whittemore (Aeradio), Ltd 
| Biggin Hill Aerodrome, Kent zzz-781 
| 


SITUATIONS VACANT 


| B.O.A.C ASSOCIATED COMPANIES 
| . LTD Kuwait Airways Lid 
| Kuwait, urgently require on a temporary or a per 
} manent appointment a Twin Pioneer captain to operate 
| in connection with their oil company charters Mini- 
} mum | nce requirement for this appointment is a 
| al licence with a valid instrument 
" and appropriate type echnical for the Twin 
t nec h rates f— pay in th range married 
| y per a im » £2.73 per annum and single 
| €2.414 pe innum » £2.51 per annum with free 
mmoda and oall me tax paid Tw 
month annual lea or pro rata for ten rary 
} \ y or telephone P.M. B.O.A4 (A.C. 
Airways Buckingham Palace Rd., London 
| S.W toria 2323. ext. 2 08-668 


IRCRAFT RAFFI¢ ONTROL 
A T C 


FFICER 
FOR 
| AND B* ADFORD 
i ONE AIR TRAFFIC CONTROL OFFICER 
required 0.A. petency 
with Rada antag 
xperience an xper 
1 5-£9¢ 
is of Forms 
} f application may m 


THE AIRPORT COMMANDANT 


YEADON NR LEEDS 
whom they should be returne | not I er 
than October 1961 
HENRY PATTEN 
| TOWN CLERK AND CLERK TO THI 
LEEDS AND BRADFO®?D AIRPORT 
JOINT COMMITTEE 607 


UN! ICENSED aircraft electrician 
service in the Persian Gulf area. G 


sllowances 
| The General Marager. Airwork Services 
| Lid Bournemouth (Hurn) Airport, Christchurch 


required f 
leave anc 


Hants 608-66 


AND 


607-x7667 


| 
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Keegan Aviation 


WHAT WE ADVERTISE 
WE OWN 


The Reading Air Show in the U.S.A. is 
a competition held for business planes ; 
you can imagine the efforts made by 
manufacturers, and the prestige of 
winning it. A Concours D’Elegance is 
included—the winner in 1960? 


“THE RILEY 65” 


WHY? 
Check these features of this fabulous Twin. 
%& 220 m.p.h. cruise. 
% 170 m.p.h. on one engine. 
1,400 mile non stop range. 
% 5 seats and baggage compartment. 
% Full Class 1 Collins radio included. 
% £24,500 delivered—duty paid. 


Keegan Aviation Ltd. 
PANSHANGER AERODROME 


HERTFORD 


Essendon 49//2/3 
Telex: 


Telephone 


Planesales Hertford 1943 


NOW! 


The magic “‘MORAVA” L200A 


The latest Aircraft from 
OMNIPOL of Czechoslovakia 


The Morava is the most luxurious, reasonably 
priced and comprehensively equipped Executive 
aircraft in ics class 
Spacious 5-seacer with ample luggage space. 
Economical cruising at 174 m.p.h. for a total 
consumption of only 11 g.p.h 
Full airframe and propeller de-icing included 
as standard 
Two 210 H.P. Walcer M337 engines with Fuel 
Injection 
Variable pitch, fully feathering propellers. 
Hydraulically operated flaps and tricycle under- 
carriage 
Bricish C of A Validation in full Public Transport 
Category (Group C) 
FULL SPARES BACKING 

Enquiries also welcomed for the Aero 145 twin and 

the elegant single engined Meta-Sokol. 


SOLE U.K. AGENTS 
PETER S. CLIFFORD & Co. Ltd. 
Oxford Airport, Kidlington 
Phone Kidlington 3355 
Evenings and W/Ends Bletchington 392 
in conjunction with G/C Edward Mole, U.K. 
Distributor. 


World wide distributors OMNIPOL, PRAGUE 
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Licensed Ground Engineer 


required with current ‘C’ and/or ‘D’ Licences on 
Continental 4 and 6 cylinder engines. The Licence 
should preferably include the 0-470 and the 10-470 
engines and preference will be given to applicants 
with actual working experience on these engines. 
Overhaul experience would bean added advantage. 


Applications, giving full particulars of past and present 
experience, together with age and present salary, will be 
treated in strict confidence and should be addressed to the: — 


PERSONNEL MANAGER - ROLLS-ROYCE LIMITED - CREWE 


TRADAIR LIMITED MINISTRY OF AVIATION 
at AIR TRAFFIC 


SOUTHEND AIRPORT CONTROL OFFICERS 


; Posts for men or women at least 23 and under 35 
urgently require on 1/7/61 Candidates must have had recent 
SKILLED aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but 
AIRCRAFT ELECTRICIANS exceptionally, extensive experience in A.T.C.O 
duties may be accepted. They should normally 
Experience on Viscount and/or Viking Aircraft also have G.C.E. with five passes, or an equivalent 
academic qualification. Starting salary (London) 
from €372 to £1,251. Maximum £1,599. Appoint- 
ment initially unestablished, but prospects of 
establishment and promotion. 


CHIEF ELECTRICAL ENGINEER Apply : 
Tradair Limited, Southend Airport 
a 
Southend-on-Sea, Essex JOHN ADAM STREET, LONDON, W.C.2 


an advantage. Top salaries will be paid, and 
every consideration will be shown. 


Please apply in detail to 


ROYSTON INSTRUMENTS LTD. 


MAGNETIC TAPE DATA RECORDING 


SENIOR SALES AND 
SYSTEMS ENGINEER 


is required for our Aircraft Division. 

BRITISH Considerable knowledve of aircraft sys- 

W tems and associated transducers is 
D INSERTS required, and experience of aircraft 

flight recording problems is desirable. 

Precision made in Carbon Steel for Aluminium and Salary is dependent on experience and 

Magnesium. Also in Stainless Steel and Bronze. qualifications. 

B.S.F. + Metric + B.S.P. - BA. Please reply to:— 

Whitworth + Unified The Managing Director 


CROSS. ‘ ROYSTON INSTRUMENTS LTD. 
MANUFACTURING CO.(1938) LTD Canada Road, Byfleet, Surrey 


COMBE DOWN: BATH SOMERSET Tel.: Byfleet 42211 


mee DOWN ; RCLE BA 
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Situations Vacant—contd. 


Be GHBOROLU GH 


AS ICATIONS invited for the following 
Department of Aecronautical Engince 
HIEF TECHNICIAN to assist teaching staff 
research and student projects; developing fat 
tory equipment genera departmenta WOTK 


PPLICANTS should have had good = industria 
drawing office experience preferably 
craft ndustry Possession of Highe Nat i} 
Certificate or equivalent an advantag 
ALARY scale: £865 to £975 r specially £ 
per annum Commencing salary de nired ¢t 
experience and qualifications Post is pens able 
PPL in writing to Head \er sutical 
Department 607 


MINISTRY OF AVIATION 


UP TO # CADETSHIPS LOR MEN AND WOMEN 


AT LEAST 18 AND UNDER 23 ON 6 
Qualifications: G.C.E in English Language and f 
other subjects, including two at A level ye of which 
must be mathematics or a science subject), or equiva 
lent academic qualification Starting salary £47 
18) to £590 (at 2 or over); scale maximum £71 
Four years’ triuining course leading to appointment as 
Air Traffic Control Officer (present nationa salary 
scale £832-£1,539); prospect of pensionable emp! 


ment and further promotior 
Write for details and applicati form 
CIVIL SERVICE COMMISSION 


6 B' RLINGTON NS 


LONDON, W 


quoting 323/61/23 Closing date October 25 


DEN AIRWAYS (B.O.AC Associa Due 
continued expansion with the mpendinga 
duction of the Avro 748 Aden Airways are ‘secking 


Licence on DC3, Argonaut and/or ( Licence 

P. & W. 1830 and R.R. Merlins Turbine xper 
ence or licences a considered advantage Sa 
the range £1,548 to £1,938 
qualifications and experience with 
free furnished accommodation for 
Single engineers Sixty days’ U.K 
free passages for successful applican 
together with generous contributory pension. pr re 
and medical schemes Engineers interested 4 
interview are asked to forward full det f 
tions and experience in strict confic 
Manager B.O.AC Associated 

Airways Terminal, Buckingham Palac 1d 

S.W.l 667 


SITUATIONS WANTED 


A- And C-licensed aircraft engineer desires ful 


preferably part-time employment lengthy pas 
experience construction, maintenance nspection 
supervisory car available not adverse » modes 
travelling as representative, airframe, engines and) o 
components. Box A072, care of THE AEROPLANE AND 
ASTRONAUTICS 607-x7732 


BABCOCK & WILCOX 


LIMITED 
ATOMIC ENERGY DEPARTMENT 


invites applications for the post of 


DESIGN 
ENGINEER 


for design of special pressure vessels. The 
work would involve interesting stress 
analysis and a close liaison with the 
Research Department, the Works, the 
Erecting Department and the Estimating 
Department of the Company in the solu- 
tion of practical problems arising in the 
manufacture and erection of heavy pres- 
sure vessels. 


A degree in Mechanical or Structural 
Engineering is required and experience of 
stress analysis would be an advantage 


Applications, stating age, qualifications, 
experience and salary required should be 
addressed to: The Assistant Secretary, 209, 
Euston Road, Lendon, N.W.1. 
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THE AEROPLANE 
and ASTRONAUTICS 


The Aviation Picture Book of the Year 


Size: 74 x 10 in. 128 pages 
Over 200 illustrations 
price 12s. 6d. net 

(By post 13s. 7d.) 


CONTAINING 
OVER 206 
ILLUSTRATIONS 


New Shapes of 1960 


Commercial Transport Aircraft 
Light and Executive Aircraft 


Missiles and Spaceflight 
Fighters—Formation 


Focus on Farnborough Air Display 


“AEROPLANE 
PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the current, Fifth 
Edition of this popular annual forms a unique pictorial 
record of the previous year’s events in aviation throughout 
the world. 

All the latest types of military and civil aircraft, in 
service and under development, are featured, including 
VTOL and STOL designs, naval aircraft, and helicopters 
large and small. There is a section reviewing the latest 
missiles and space vehicles and others portraying the 
newest type of light and executive aircraft and the 
highlights of the 1960 Farnborough Air Show. 


CONTENTS INCLUDE 

Strategic Spearhead 

For Aeronautical Development 
Trainers and Transports 
Rotary Wing Selection 
Events of the Year 


TEMPLE PRESS BOOKS: Bowling Green Lane, London, E.C.1. 


Size: 


40 ft. height 


in brick built annexes 


Heated 


of the Airport Apply : 


Luton, Beds. 
Tel. 2800 


LUTON AIRPORT 


SPACE AVAILABLE IN STEEL HANGAR 
NOW NEARING COMPLETION 


200 ft. x 175 ft. with door openings 
front and rear of full width 200 ft. 


9,400 sq. ft. of Office and Workshop space 


Services for Major Overhauls 


For full details of space available and facilities 


Estates Valuer, Town Hall, 


and 


= 


ALWAYS WILL BET 


TRADE MARK 


The Finest Clip in the World 


COMPANION ACCESSORY To 
LONDON CHAMBERS, GILLINGHAM, KENT. | THE WORLD'S FINEST CLIP 
TEL: GILLINGHAM 51182/3 
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THE AEROPLANE 
and ASTRONAUTICS 


TUITION 


ra LINK TRAINING CENTRE D4 and 


is Trainers Instrument ratings, renewals 
nd latest procedures for flights to any aerodrome in 
he world, 2is. an hour Denham 3171! zzz-797 


8, ARN to fly, £37, Instructors’ Licence and Instru- 
ment fying for £4 12s. 6d. Night flying £5 12s. 6d 

hour Residence 6 ans. weekly. Specialized course 
t Commercial lot's Licence Wiltshire School of 
Fiying, Ltd Thruxton Acrodrome (Andover Junction 
i hr. 15 min. from Waterloo), Hants 222-799 


[we MENT rating, comtact the acknowledged 
< rts for D4 Link and flying trainers in London 
and at Oxford Airport, Link Training Services. Ltd 
Cobs Court, Carter Lane, Ludgate Hill, E.C.4. Phone 


City 6043 611-651 
| ONDON SCHOOL OF AIR NAVIGATION offers 

- personal oaching with home-study 
r ¢ courses or combination of both for 
‘ aspects of professional pilot and navigator quali- 
fications Officially appointed Service 
Courses Scheme 43 Ovington Square, Knightsbridge 
London, Ken 8221 zzz-792 


XETER SCHOOL OF FLYING offers the least 
expensive and most comprehensive flying training 
availabl We specialize in Commercial Pilot's training 


and Instructor's training and our private pilot's course 
%s approved Contract rates from £3 18s. 6d Full 
Air Traff Control, V.H.F./DF and 24-hr Met 
Service radio-equipped aircraft grass or runways 


local accommodation from £3 Is airport £5 15s. 6d 
Exeter Airport, Lid., Exeter Phone 67433 777-800 


IR JOHN CASS COLLEGE City of London 


/ Department of Navigation, Jewry St Aldgate, 
NSTRUC TION and preparation for pilots’ and 
navigators’ licences 
OMMERCIAL pilot, fee £8 %s.; transport 
pilot. £16 Ss flight navigator, €20 
wert call or phone (Royal 8321) for Prospectus 
607-702 
SURREY AND KENT FLYING CLUB, Biggin Hill 
(BNY) 2255 M.-0.-A.-approved course Tiger and 
Hor Moths, Chipmunk and Prentice Contract 


rates Route 705, one hour from Victoria 607-0761 


Vv IGATION, LTD provide full-time or postal 
ition or a combination of these methods for 
MoA Pilot-Navigator licences Classroom instruc- 
tion can he provided for A.R.B. General. certain 
specific types and performance schedule examinations 
D4: Links Phone, Rodney 8671 For details apply 
Lid 4%) Central Chambers, Ealing Broad 
way London, W.5 Ealing zzz-802 
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VACANGIES FOR 
NAVIGATORS 


AER LINGUS—IRISH INTER- 
NATIONAL AIRLINES invite appli- 
cation for vacancies as Navigators. 
Applicants must have the following 
qualifications 

Current British or American Flight 
Navigator's Licence or Valid British 
Technical. 


1.500 hours as First Navigator. 

(This requirement could be balanced 

by a Navigation Instructor's back- 

ground or service training plus long 

range navigation experience.) 
Application should be made on the 
Company’s standard Application Form 
which may be obtained on POSTCARD 
request to the Personnel Department, 
Aer Lingus—lIrish International Air- 
lines, P.O. Box No. 180, Dublin 


Applicants are requested not to make 
enquiries at any of the Company's 
other offices. 

The closing date for receipt of 
completed application forms 1s 
Monday, 30th October, 1961. 


OCTOBER 5, 1961 


BOCKS AND PUBLICATIONS 


AMERA IN THE SKY." by Charles Sims 
with a preface by Air Chief Marshal Sir James 


Robb For more than 30 years Charles Sims, chict 
Photographer of AKOPLANE AND ASTRONAUTICS 
and one of best-known photographers 
has watched the amazing growth of British aviatior 
from a ring-side seat In this book he recalls with 
pen and amera, enlivened with anecdotes. some of 
his many memories of those eventful days Illustrated 
218 pages, 24s net from booksellers, or 26s. 6d. by 
post from the publishers Temple Press Limited 
Bowling Green Lane London, E.C.1 
HE POWER AND SPEED SERIES FOR 
BOYS “ Aircraft and Air Power by FL G 
Swanborough of THe AFROPLANE AND ASTRONAUTICS 
has been written for intelligent boys between the ages 
of 10 and 16 The author surveys modern military 
flying and includes chapters on combat tircraf 
scientific aids and missiles Other titles in the Series 
are: Motorcars,” Locomotives and Ships and 
Shipbuilding Illustrated 1i2 pages 10s. 6d. net 
from booksellers. or Ils. Sd. by post from the | 
lishers. Temple Press Limited. Bowling Green ane 
London, E.C.1 
RINCIPLES OF HELICOPTER ENGINEERING 
by Jacob Shapiro This comprehensive review of 


the engineering principles governing the design 
construction of helicopters provides a complete s 
of recent knowledge in the field Ibust-ated 
pages. 55s. net from booksellers, or S6s. 9d. by px 
from the publishers, Temple Press Limited, Bowl 
Green Lane, London, E.C.! zzz 
ODERN AIRCRAFT DESIGN, by J. L. Na 
Provides technic:ans in allied industries with an 
account of the wide background of knowledge behind 
the design of modern aircraft. Illustrated. 128 
9s. 6d. net from booksellers, or Ss. 2d. by post fr 
the publishers. Temple Press Limited. Bowl ng Green 
Lane, London, E.C.1! 2772 


Southend Municipal Flying Schoo! 
offers comprehensive training (day and night) for 
commercial and private pilots in the environment 
of an international airport No entrance fees 
Airport Club available to members 
Austers £4.5s. solo; £4.15s. dual; contract rate £4 
‘hipmunk £5.10s. dual or solo. 
Municipal Airport, Southend-on-Sea, Essex 


Phone: Southend-on-Sea 40201 


INDEX TO ADVERTIS 
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8 
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R 
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“THE AEROPLANE and ASTRONAUTICS” 
sublished every Thursday in London, England, by 
"EMPLE PRESS LIMITED and is registered at the 
G.P.O. as a Second class postage paid 
at New com N.Y 

HEAD OFFICES: Bowling er Lane, Londen 


Englan: 4 erminus ele- 


grams: Pressimus, London, Telex." Telex: 23839. 
BRANCH OFFICES: Bayliss House, Hurst Street, 
Birmingham, 5 Telephone Midland 6616. 50 
Hertford Street, Coventry. ‘elephone: Coventry 
27414 | Brazennose Street, Manchester. Tele- 
phone Deansgate 6114-8 12 Renheld Street, 


Glasgow. Telephone : Glasgow Central 1413, 

EDITORIAL: All editorial communications and 
matter must be addressed to the editor and not to 
ndividuals. Drawings and MSS, or other material 
not nsidered suitable will be returned if stamps 
sre enclosed, but the editor does not hold himself 
msible for the safe keeping or safe return of 


anything submitted for his consideration. Payment 
for ntributions will be made following pub- 
hicatior 


ADVERTISEMENTS. Whilst every precaution 
is taken to ensure accurate printing, the publishers 
will not be responsible for printers’ errors or for 
errors arising out of telephonic instructions relating 
advertisement copy hor will they be responsible 

* advertisement blocks destroyed by fre or that 
are left in their possession for more than one year 
Advertisers must in all cases bear the cost of draw- 
ings, photographs and/or blocks used in their 
advertisements. Copy must be supplied without 
»pplication from the publishers, and current copy 


EDITORIAL AND BUSINESS NOTICES 


and blocks will be repeated if new copy is not re- 
ceived at the time of closing for press. Orders for ad- 
vertisements are subsect to acceptance in writing from 
the Head Offices. Advertisement copy is subject to 
the approval of the publishers All advertisements 
and contracts are accepted and made upon the 
express condition that the publishers have the 
absolute right to refuse to insert any advertisement 
without stating a reason, inc luding the night of re- 
rection of advertisements, whole or part, containing 
cut prices of goods coming under an approved price- 
maintenance s8« heme, and suc h refusal shall not be a 
good ground for advertisers to stop a current contract 
or refuse to pay for the same or for taking action for 
breach of contract. The advertisers will indemnify 
the publishers against any damage sustained by 
them as a result of the inclusion of their advertise- 
ments. he publishers, whilst endeavouring to 
ensure that advertisements shall appear with all 
possible regularity, will not be held liable for any loss 
occasioned by failure of any advertisement to 
appear from any cause whatever. The acceptance 
of an order does_not confer the right to renew on 
similar terms. he publishers reserve the right to 
increase the advertisement rates at any time, or to 
vary the terms of contract as regards space or 
frequency of insertion. All orders are accepted on 
the understanding that any such increase in rate or 
other amendment may come into immediate operation 
on all outstanding insertions. In such event, the 
advertiser has the option of cancelling the balance 
of contract. Contracts relate to the advertisers own 
goods or services, and the space may not be sub-let 
or disposed of im any way ( onditions whic h are 
contained in order forms other than those of the 


Proprietors and which do not conform to or are 
in addition to the Proprietors’ conditions will not 
be recognized as binding Ss eK ial conditions must 
be subject to mutual agreement 
INS AND SUPPLIES.—"“ The Aero 

plane and Astronautics” is obtainable from news- 
agents and bookstalls or by post from the publishers 
at an annual subsc ription rate of £4 150 for the United 
Kingdom, £5 Overseas and $15.00 for Canada and 

S.A., postage included. Shorter periods pro rata 
* The Aeroplane and Astronautics "is obtainable — 
newsagents and pockets abroad through the folk 
ing Agents: —EUROPE—Messageries Dawson (S ), 
Paris Me Hachette et Cie., Paris: W. H 
Smith & Son, Paris and Brussels CANADA 
Wm. Dawson Subscription Service Ltd., Toronto 
Gordon. & Gotch, Ltd., Toronto. U.S.A.—Eastern 
News Co., 255 Seventh Avenue, New York |, N.Y 
AFRICA—Centra! News Agency, Ltd., Cape Town 
W. Dawson & Son (S.A.), Cape Town ASIA 


W. Thacker & Ce Ltd.. P.O. 190 Bombay 
AUSTRALIA and NEW ZEALAND —Gordon & 
Gotch (A'sia), Ltd. 

DEPOSIT SYSTEM.—Commission | per cent 
(minimum 2/-) on amount deposited full details 
on applic ation. 
REMITTANCES.—Postal Orders, Cheques. et 
should be made payable to TEMPLE IRESS 


ED. 

OMMUNICATIONS.- All orders, letters ana 
inquiries re garding advertisements subsc nmptions 
the Deposit System and other business matters 
should be addressed to the Manager, “ lhe 

eroplane and Astronautics " Bowling Green Lane 


London, E.C.1 


Printed in England and Publi 
Registered at the G.P.O. as a Nev 


Subscription Rate United Kingdom 95 ther countries 


Dawson (8.A.), Paris; Messageries 
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ANOTHER OUTSTANDING 
AGHIEVEMENT..... 


Charges PAY 
of Origin \F 
RECEIVE nanded in. 


404 180" 


free repetition enquiries 
delivery: 


by H. M. HOBSON LIMITED, pioneers 
in the development and manufacture of precision 
engineered equipment for the aircraft industry 


This, the FIRST British Hydro-Mechanical Constant 
Speed Drive for converting varying engine speed to a 
constant alternator speed, has been developed specifically 
for use on civil aircraft where a substantial overhaul life 
combined with a high standard of reliability are essential. 


These important qualities are achieved by the drive’s novel con- 
struction permitting the use of a transmission oil pressure of only 
500 p.s.i. In addition, a unique pump off-loading system reduces the 
pump transmission pressure to 50 p.s.i. when the aircraft is cruising. 
Each unit also includes its own oil reservoir and an oil to air heat 
exchanger, and no external pipes are required 


The ingenuity and reliability inherent in this design also characterise 
the following additional HOBSON equipment specified for the 
de Havilland “Trident” 


FUEL BOOSTER PUMPS - FUEL FLOW PROPORTIONERS 
TRAILING EDGE FLAP & LEADING EDGE DROOP 
OPERATING SYSTEMS. 


H. M. HOBSON LIMITED 
FORDHOUSES - WOLVERHAMPTON 


ESTABLISHED 1903 


| 
\ 
wPSON 2381 YOLVERHARPTON® + : 
CONGRATULATIONS HOBSONS FIRST BRITISH CONSTANT 
SPEED ynit To pRIVE AIRCRAFT ELECTRICAL power 
ON DEHAVILLAND TRIDENT TODAY® ons**** 265° 4 
ed by this and, tf possible: che c 


THE AEROPLANE OCTOBER 5, 1961 
and ASTRONAUTICS Vol. 101 No. 2607 


PROM LUCAS CARE STEMS LUCAS ACHIEVEMENT 


AN AIR HOIST FOR RESCUE AND GENERAL WORK 
© for its lifting power (500 Ib), the lightest hoist in the world (225 Ib) © Slow speed take-up of 


slack, to avoid shock on initial lift. High speed lift when loaded © Smooth cable running © Automatic 


Stop device on wound and unwound limits © Emergency cable-cutting device @ Anti-icing device incorporated 
Lucas Gas Turbine Equipment Limited, Birmingham and Burnley 
Lucas-Rotax (Australia) Pty. Limited, Melbourne and Sydney, Australia 


Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE AND RAM JET ENGINES 
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